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1.0 INTRODUCTION

1 1 Project Description

The objective of the EE/CA and FI/FS support sampling is to further determine the extent of
contamination at the Site beyond that already defined by previous site investigations. A brief summary
of the Site location, general Site physiography, hydrology, and geology is included in the EE/CA and
RI/FS Support Sampling Plan. A description of the data already available and data collected as part of
this investigation will be included in the final EE/CA and RIU/FS report.

1.2 Data Validation

The analytical results generated for samples collected during this project will be the basis for any
remedial action that takes place in the future. Data validation, in general terms, is a process that can
determine if the analysis that has been performed conforms to specifications. Data validation also
determines if the results are fit for use.

Data validation, in specific terms, is a complicated process whereby all of the hard copy instrument
printouts (e.g, PCB chromatograms) associated with the samples are carefully examined. In order to
demonstrate if the results from these samples are quantitatively and qualitatively reliable, the data must
satisfy the following data quality indicators:

Accuracy - A measure of how close a result is to the true value (i.e., analyzing a performance
evaluation sample).

Precision - A measure of the reproducibility of the measurements under a given set of
circumstances (i.e., analyzing the same sample twice and comparing results).

Representativeness - A measure of how a single (small) sample is indicative of a much larger
sample (i.e.. Will a sample collected at the top of a tank give the same results as one collected
at the bottom?).

Completeness - A measure of the amount of valid data obtained from the measurement system
compared to the amount that is needed (i.e., If one is analyzing a sample for ten very similar
compounds and the analysis for two of these compounds is valid, is there enough information
to fulfill the objective?).

Comparability - A measure of the confidence with which one data set can be described as
similar to another, (i.e., If one uses pH paper, does that pH number compare well with the
number obtained by the laboratory using a pH meter?).

A complete description of Environmental Standards' data validation procedures is described in Section
2.1.1 of this data validation plan.
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2.0 SCOPE-OF-WORK

2 1 Quality Assurance Overview

Environmental Standards has the resources, qualifications and experience to become part of the project
team in support of Solutia in this very important project without joint-venture subcontractors and
without having to hire new personnel specifically for this project.

2.1.1 Data Validation

Environmental Standards has numerous volumes of internally developed data validation and report
writing SOPs. Data Validation SOPs necessary for this project are presented in Appendix A. The
Scope-of-Work outlined in the Support Sampling Plan, which will involve the validation of data
generated during the investigation and remediation (when necessary), is consistent with the experience
and capabilities of Environmental Standards.

According to the Support Sampling Plan, the analyses for this project will be performed in accordance
with SW-846 analytical methods. This item brings up an issue which should be noted prior to the start-
up of the project. The current EPA guidelines for data validation are directly applicable to the
Superfund (CLP) analyses and do not necessarily apply to SW-846 analyses in many circumstances
For example, the current data validation guidelines for the pesticide/PCB analysis covers areas such as
dual column results comparisons, Florisil cartridge checks, and resolution check standards which are
not required by Method 8081A and might not be performed by the laboratory. In addition, there are
no EPA guidelines for the validation of data for the herbicide analysis by GC. Accordingly, it is not
always appropriate to rigorously apply the EPA CLP guidelines when validating data from SW-846
analyses. Environmental Standards recognizes the importance of this issue, and has addressed these
items in our corporate SOPs.

A final note is that the performance of the data validation will be based on the USEPA Data Validation
Functional Guidelines, 1994.

2.1.1.1 Data Validation Details

For data validation, a report will be prepared for each data package that provides a detailed assessment
of data review activities and results. In addition, the pertinent information will be summarized in a
transmittal letter signed by the Environmental Standards' chemist and senior chemist that have
prepared/reviewed.the report. The general format of an Environmental Standards' quality assurance
review (data validation report) is presented on Table 1.

One original of each 10-15 page (typically) narrative report (including qualified spreadsheet summary
data tables, the completed assessment checklists, the telephone record logs, and a transmittal letter)
will be issued to Solutia for each data package received. The data package will be archived by
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Environmental Standards once validation has been completed.

For standard turn-around time, Environmental Standards will provide complete validation reports to
Solutia within 28 calendar days of Environmental Standards' receipt of each data package If
requested, faster turnaround times may be negotiated.

The data package deliverables will be "CLP like" or EPA Level IV (complete deliverables inclusive of
raw data). Environmental Standards, Inc. assumes that project laboratory will provide a computer disk
deliverable of the analytical results. This computer disk will present the data necessary for input into
the project analytical database. Environmental Standards will record the appropriate qualifier codes and
data validation findings on spreadsheets that are generated from the database. Environmental
Standards will verify through this process that the laboratory electronic deliverables match the
hardcopy analysis reports.

Data validation will be performed to include two areas: (1) compliance to the project-specific methods,
the published methods and/or the requirements in the QAPP, and (2) usability based on the USEPA
Data Validation Functional Guidelines. Compliance issues include not only checking if the laboratory
performed the analysis properly but also checking for transcription errors and data package
completeness.

2.1.1.2 Data Validation Report Format

A proposed format for the quality assurance reviews is presented in Table 1. The reports will be
prepared by Sample Delivery Group (SDG) for ease of associating samples to reports. Based on the
quality assurance review, specific codes will be placed next to results on the analytical data summaries
(and/or updated directly onto the database - see Section 2.1.4) which can, at a glance, provide an
indication of the quantitative and qualitative reliability of each result. The definitions of these qualifier
codes (viz., glossary) will be provided with the report. The validated data summaries will be provided
with the quality assurance reviews (validation reports). The narrative portion of the quality assurance
review will be prepared using Microsoft* Word.

2.1.1.3 Data Package Deliverables (Hardcopy and Electronic)

The Environmental Standards' QA Chemist assigned the data package for validation will perform an
initial completeness check of the data to make sure all of the required items are present in the data
package. If not, the laboratory will be contacted by Environmental Standards' Data Validation Task
Manager and requested to provide the missing information. (Solutia will be notified of the
communication).

Electronic deliverables (analytical results on disk or data file transfer from the database over phone
lines) will be printed out to verify that all necessary information is present and the results will be
verified against those reported on the analytical summary forms (Form Ts). Minor (transcription)
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TABLE 1

FORMAT OF ENVIRONMENTAL STANDARDS' DATA VALIDATION REPORT

TRANSMITTAL PAGE

COVER PAGE

TABLE OF CONTENTS

INTRODUCTION AND SAMPLE LISTING

SECTION 1
1. Introduction

The introduction section will briefly state the number of samples analyzed, the laboratory(ies) that
analyzed them, the parameters analyzed and the methods used.

2. Laboratory Compliance

This section of the draft report will specify any correctable and/or noncorrectable deficiencies that were
identified relative to the organic, inorganic, radiological and wet chemistry requirements. Appropriate
SW-846, or project citations will be provided for each item listed. This section will also specify all
discrepancies between the reported data and the raw data. The final report will provide a description of
the laboratory's corrective actions with regard to deficient items addressed in the draft report.

3. Data Qualifiers

This section will present qualifiers that should be considered in order for the data to best be utilized,
including a detailed assessment of the degree to which the data have been compromised by any deviation
from protocol (i.e., lack of analytical control, QC failure, etc.). For every statement made in this section,
there is a subsequent finding that justifies the qualifying statement. These qualifiers/findings are
presented as bulleted items in order of importance relative to their impact on the data set. The data
qualifiers will be presented in three subsections: organic data, inorganic data, and radiological/wet
chemistry data. Within each subsection, the qualifiers will be presented by fraction.

SECTION 2
This section will include the qualified data tables, including a glossary defining the qualifier codes. These
qualified data tables will be presented in the order of organics, inorganics and wet chemistry parameters.

SECTION 3
The organic data validation report is fully supported by a documentation appendix and completed
validation checklist. For every qualifier made in the report, there is a photocopied page of laboratory data
that is used in support of the reviewer's comments. All QC summary forms, as well as the reviewer's
worksheets, are presented in the support documentation.

SECTION 4
The inorganic data validation report is also fully supported by a documentation appendix and completed
validation checklist in the same format as the organic data. All QC summary forms, as well as the
reviewer's worksheets, are presented in the support documentation.

SECTION 5
The wet chemistry data validation report is also fully supported by a documentation appendix and
completed validation checklist in the same format as the organic data. All QC summary forms, as well as
the reviewer's worksheets, are presented in the support documentation.

SECTION 6
This section of the quality assurance review will contain the laboratory case narratives and the field and
laboratory Cham-of-Custody Records.
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errors will be corrected by Environmental Standards. However, major problems noted with the data
disk or data file will necessitate contacting the laboratory. Solutia will be notified of this
communication with the laboratory. The print-out of the results will be kept with the data package and
the data disk will be stored at Environmental Standards until the problem is resolved.

2.1.1.4 Data Package Receipt

Data packages arriving at Environmental Standards are received at the front desk and manually logged
onto a receipt logbook by the Environmental Standards' Data Clerk. In addition, pertinent information
(SDG number, fractions, number of samples and turn-around time) is entered on a project tracking
board and the Data Validation Task Manager is informed of the arriving data package. The package is
date stamped and a photocopy of the transmittal letter is filed in the project folder. A notation
indicating the presence or absence of a data disk is made on the cover page for the data package. The
data package is then relinquished to the Data Validation Task Manager for assignment a QA Chemist.

2.1.1.5 Data Validation Assignments

Weekly meetings are held for Environmental Standards' chemistry staff to discuss project issues and
work in-house. At this time the data packages for the project will be distributed to the staff chemists
along with project summaries stating important information such as applicable regulatory requirements,
project-specific requirements, turn-around times and laboratory problems noted in previous data
packages. Distribution of work is based on the available QA chemists and their areas of expertise.
Daily work assignment sheets are utilized by each Data Validation Task Manager. In addition, a large
common board is used to show on which projects individual chemists are currently working. This
board is updated on a daily basis by each Environmental Standards' QA Chemist. If necessary, a
chemist can check the board and inform all chemists working on a specific project (via inter-office E-
mail) of an important issue/problem that has been observed in a data package. Each Data Validation
Task Manager checks on a daily basis the progress of the staff chemists to ensure that the turn-around
times are met for each and every data package.

2.1.1.6 Level of Review

The data validation is performed by reviewing the full CLP data package inclusive of all raw data. This
level of validation is what Environmental Standards is best known for. Compliance issues as well as
data usability are addressed in the quality assurance review. EVERY positive field sample result is
recalculated from the instrument responses to the final (reported) result. Every noncompliance issue
stated in the report is fully substantiated in the Support Documentation section of the report. Based on
the data validation performed, the QA chemist modifies/qualifies the data summary table (and/or the
database) of the reported laboratory results.

Environmental Standards has several electronic tools to assist in automating the validation of the data.
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These include Microsoft* Excel macros which calculate and display various quality control measures
such as field duplicate/triplicate precision and technical holding times. In addition. Environmental
Standards uses a Microsoft* Excel macro/database to compare relative peak height/area ratios for the
identification and quantitation of positive results for PCB Aroclors.

2.1.1.7 Senior Technical Review

After the Environmental Standards' QA chemist has thoroughly reviewed the data package, a report is
generated and sent through word processing (via internal network access) and technical editing. The
QA chemist also prepares the Support Documentation section of the report and provides all materials
(report, support documentation, and data package) to a Senior QA chemist for review. The Senior
QA Chemist is responsible for ensuring that all items mentioned in the report are correct, clear, concise
and well-documented. The Senior QA Chemist also checks that the data qualifier codes which appear
on the data summary tables are appropriate and correct and that they are consistent with the findings in
the report. As a final check, the results reported on the data tables are checked against the analytical
summary forms; any differences between the two sets of results must be explained in the report and
fully documented in the support documentation. The Program Manager reads and signs every report
issued by Environmental Standards.

2.1.1.8 Turn-Around Time

Environmental Standards will provide one original of the data validation reports to Solutia within 28
calendar days (standard turn-around) of the receipt of each complete data package at Environmental
Standards. The one exception to the specified 28-calendar-day turn-around time is that if the data
package is incomplete and the laboratory must be contacted to provide missing data, the turn-around
time will be extended by the number of days that the laboratory takes to provide the missing
information to Environmental Standards.

2.1.1.9 Reporting and Data Archive

After word processing, technical editing and senior review, the quality assurance report and data
summary tables are finalized by sending the report through the system once again (QA Chemist check.
Senior QA Chemist review, word processing and technical editing) to assure that the report is correct
and complete. The final report and tables are printed out and organized in binders with the support
documentation. The original report will be sent to Solutia. The raw data and a second copy of the
report are archived at Environmental Standards in a labeled box. Tracking of the location of all reports
is performed with a database which lists reports by report number, archive box number, date issued and
SDG. The database is kept in a limited access area of Environmental Standards.
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2.11.10 Complete Validation Report

For the purposes of this proposal, certain assumptions would be made concerning the final production
of the validation reports. These assumptions include:

Environmental Standards will be provided a laboratory disk deliverable and/or will have access
to the data on the database which will be in a format in which Microsoft* Excel data summary
spreadsheets can be generated with minimal reformatting.

A comprehensive evaluation of all raw data that is provided in the appropriate deliverable will
be evaluated in detail including a rigorous evaluation of the chromatography for PCB data (as
opposed to a percentage of the data "spot-checked").

Validation will utilize Environmental Standards' internally developed proprietary automated
software tools (e.g., evaluation of PCB data, holding times, etc.

Validation will develop/follow Environmental Standards' internal SOPs for the
evaluation/validation of data (SOPs are presented in Appendix A).

A comprehensive 10-15 page quality assurance review (validation report) will be prepared for
EACH data package validated.

One original and one copy of each quality assurance review and an updated disk (and/or
database update) will be issued via US Mail to Solutia. During urgent turn-around time
situations, reports will either be electronically transmitted or Faxed.

2.1.2 Real-Time Laboratory QC Corrective Action

Often, project teams involved in a project such as this one are not informed about laboratory QC
problems until the data packages are delivered from the laboratory, 30-60 days after samples are
collected. As such, Environmental Standards recommends that the laboratories participating in this
project be required to contact the project team immediately (by phone and fax) upon the discovery of
any QC issue that may result in even the qualification of a data point. After Environmental Standards is
informed of the QC issue, Environmental Standards will contact Solutia and recommend the course of
action that will minimize the impact on the data quality. Similarly, if a decision is made to resample the
sampling point and the problem is communicated quickly, potential expenses resulting from the
sampling contractor remobilizing will be minimized.

E:\solutia\solsec2.doc 2-6

ENVIRONMENTAL STANDARDS



3.0 PROJECT STAFF AND ORGANIZATION

Environmental Standards has organized an experienced professional staff to perform data validation for
this project. The members of the Environmental Standards project team presented below are uniquely
qualified to perform the required QA functions. Additionally, Environmental Standards' large
chemistry staff provides ample capacity to complete high-volume data validation.

3.1 Project Staff, Responsibilities, and Qualifications

Environmental Standards' project staff members and their responsibilities are presented below. The
experience and qualifications of each Environmental Standards chemistry staff member that will be
available to participate on this project are presented in the Professional Profiles included in Appendix
B.

3.1.1 Program Manager

Ms. Kathleen A. Blaine will serve as Environmental Standards' Program Manager. As Environmental
Standards has placed a high priority on this project, Ms. Blaine will serve as the key administrative and
technical contact, thus providing Solutia with direct access to an officer of Environmental Standards.
Dr. Jill B. Henes will be the designated secondary contact (also a company officer). Ms. Blaine will be
responsible for coordinating the various work elements, scheduling the various tasks, maintaining
budget control, and reviewing all validation reports, and correspondence prior to their release to
Solutia. Ms. Blaine will also track the technical efforts and ensure that sufficient staff and resources are
available to complete the required tasks, and will perform budget and schedule oversight consistent
with Environmental Standards' commitment to Solutia. A complete summary of Ms. Blaine's
experience and credentials is presented in Appendix B of this proposal.

3.1.2 Data Validation Task Manager

Dr. Jill B. Henes will serve as the Data Validation Task Manager for this project. Dr. Henes'
responsibilities will include tracking the analytical data deliverable receipt schedules to allow proper
allocation of internal staff resources to this project. This will require routine communication and
coordination with laboratory management personnel. Dr. Henes will be responsible for matching the
laboratory data deliverable (summary package, reduced-CLP or full CLP) with the project validation
requirements and assigning staff to perform the validation efforts. She will track the progress of the
various validation efforts to ensure compliance with delivery schedules to Solutia. She will further be
responsible for preparing budgets for the validation of project data, senior technical review of the data
validation reports, assistance in the management of the data associated with the project,
preparation/revisions to data validation SOPs (as required) for the review of data, and data validation
training of staff quality assurance chemists relative to project specific requirements. A complete
summary of Dr. Henes' experience and credentials is presented in Appendix B of this proposal
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3.1.3 Senior Quality Assurance Staff

Dr Jill Henes, Ms. Meg Clark, Ms. Ruth Forman, Mr. Donald Lancaster, Ms. Kathy Blaine, and Mr
Stephen Zeiner are the Environmental Standards Senior Quality Assurance Staff that will be assigned
to participate in data validation tasks of this project as necessary. Under direction of the Program and
Task Managers the responsibilities of the Senior Quality Assurance Chemists will be to track, assign,
and provide technical oversight of individual Sample Delivery Groups (SDGs) of analytical data
requiring validation. Further, the Senior Quality Assurance Staff will be responsible for technical
review of quality assurance reports prior to their distribution to the Program Manager for final review
Complete summaries of the Senior Quality Assurance Staff is presented in Appendix B of this
proposal.

3.1.4 Quality Assurance Chemists

Quality Assurance Chemists will be assigned to the project as necessary to conduct the data validation
tasks. Their responsibilities will include performance of data verification, compliance screening and/or
validation; preparation of support documentation; and preparation of draft data review reports for
internal senior review

3.1.5 Administrative/Support Staff

Environmental Standards' support staff is structured into work groups identified as Production, Word
Processing, Technical Editing, and Accounting. The responsibilities of Production and Word
Processing for the project will be to coordinate report preparation and production to meet project
schedules. All correspondence and reports produced by Environmental Standards are reviewed for
grammatical errors and edited by a staff technical editor. Accounting support for production of
project-specific budget or management summaries will be internally provided as necessary.

32 Environmental Standards' Approach to Managing Variable Work Loads

Environmental Standards has several in-house procedures to manage work loads and variable project
schedules. First, communication with clients is of primary importance. The various Environmental
Standards Managers' maintain routine contact with their clients to determine schedule changes and to
determine project priorities. Task Managers meet on a weekly basis with the Program Manager to
discuss project schedules, to evaluate current and projected work load, and to determine project
priorities.

Environmental Standards Data Validation Task Managers track data validation work loads by using a
Project Tracking Form, which contains the date on which a data package was received by
Environmental Standards, the laboratory project number, the analyses performed, the number of
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samples in the data package, the date on which the data package was assigned to QA, a notation
specifying whether the data tables have been prepared, the date on which the draft and final report is
due, and the date on which the report was sent. Additionally, each Senior QA Chemist tracks similar
information for each chemist assigned to his or her work group.

The above information is updated on a daily basis and submitted to the Program Manager for review
in order to determine the available resources. This information is also used in the weekly scheduling of
meetings discussed above. Environmental Standards is well suited to be part of the project team and
has a significant number of trained, experienced staff members to complete work of significant
magnitude on schedule.

The Program Manager will conduct routine scheduling meetings with the various task managers to
review project schedules and commitments. The Program Manager will be responsible for
coordinating the work orders to prevent work load capacity problems. Conflicts with project
schedules are expected to be nonexistent or minimal because of Environmental Standards' ample
resources.
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APPENDIX A

ENVIRONMENTAL STANDARDS INC.

DATA VALIDATION

STANDARD OPERATING PROCEDURES
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MERCURY BY SW-846
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<-* st '• ̂ P -•>_; ̂ -: ••••*» "(tfJr i>; \V'

,amples
in vol

High concentrations of^
reduce possible
also interfere ^^^v^tm^

'^i¥^
4s*

iy forms, digestion logs, Case
X:,W^3- Sf^arratives, and microwfVif calibo^e^^micf^lve digestion performed).

Si." Evaluation Procedure:

Contractual holding times^l^^stablished by comparing the dates of sample receipt
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holding times (from date of sample receipt) and required
ation for mercury:

Aqueous samples:
Solid samples:

28 days; preserved to pH <2 with HNO3
28 days; cool to 4±2 C°

2. Mercury digestion involves 100 mL initial volume to 100 mL final volume
for aqueous samples and either three 0.2 gm aliquots or one 0.6 gram aliquot
initial sample weight to 100 mL final volume for soils.
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If 8SI pH of an aqueous sample is >2 but <6, flag all positive results for
mercury T and "not-detected" results for mercury "UP' ("UL" for Region

10.

If the pH of a sample is >6 for the mercury analysis, flag positive results for
mercury 'T and flag "not-detected" results for mercury "R."

Client should be informed immediately (via telephone) if the pH is not
appropriate.
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ient was calibrated daily (within 24-hour period) and
iment was set up using the correct number of standards
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,4v\ w vt^^-fhat the ICV was analyzed immediately after the daily calibrations

".i-.xiWvfji?w.-.̂
3--;.4 '̂̂ r Verify that a standard at the quantitation/reporting limit was used in all

^' calibration curves.

4. Verify that ah* ICV and CCV recoveries fall within the required recovery
ranges.

5. Check the raw data to verify that the calibration standard values were
transcribed correctly onto Form ITs (check all values). Recalculate the ICV
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.d tjach time the instrument is set up
one of which should be at the

["establishing the analytical curve.

In Verification (ICV and CCV); CRA:

must fall within the control limits of 80-120%.
a, all samples up to the previous acceptable CCV

It is preferable that the Initial Calibration Verification
ive a concentration different from that used for initial

ie instrument.

5e ICV must be analyzed immediately after the daily calibrations.
A CCV should be analyzed after every ten analytical samples or
every 2 hours, whichever is more frequent, prior to sample analysis,
and at the end of the analytical sequence. Note that the concentration
of the CCV does not necessarily have to be different than that of the
ICV. The CCV should be at a concentration at or near the mid-range
of the calibration curve.

To verify linearity near the quantitation/reporting limit, the
laboratory should analyze a standard at the quantitation/reporting
limit (called the CRA standard). The CRA standard should be
analyzed before all samples have been analyzed.

EMV1RONMEMTAL STANDARDS
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ff. • v7f

For mercury analyses, calibrate s^G^ardJ;gnould be prepared at the
time of analysis. The tin\ft^rM date, g£ standard preparation and
analysis should be docuiidiienteii'i^ the raw data.

nd ICB/CCBs must be reported
which the standards were run: '

;eptable if it is performed a^^^g''.s&ople
CCB analysis. Reslopinglt^i^^jfment is

ilipajjfas it jsx*sa;nediately preced^bv andHTBjpediatelv
ttiliaiglg^»d CCBs. %|̂ *̂

D

Analysis results
on the Form

•T'Sa npncrrectaoj

If any of th&;^aw
calibration '"""
Els are not includ
should be written-
laboratory

^
i^t;^ibrated at the proper

ormed us«J^ th^cotrect^umber of standards and
" ~-be written in the quality

"V i< ' ' >**- .| **^ ~yf

5.

calibration, the CRA, the initial
'calibration verifications or if the Form

;kage received, a correctable deficiency
assurance review. If necessary, contact the

for slibmission of missing items
*
idard was not used for the ICV and the laboratory did

source and different concentration (other than what was
for the ICV, a noncorrectable deficiency should be

assurance review.

Dvery of an analyte in an ICV or CCV falls outside the required
criterion, and the laboratory did not terminate the analysis,

recalibrate and reanalyze all associated samples back to the last compliant
CCV, a noncorrectable deficiency should be written in the quality assurance
review. Note in the deficiency whether the data usability of the associated
samples was affected or not.

If the concentration or recovery of an analyte in an ICV or CCV (or the
CRA) was misreported on a Form n, then a correctable deficiency should be
written in the quality assurance review.

ENVIRONMENTAL STANDARDS
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If an ICV and/or CCV were not analyzSP^flie^piiaper frequency or in the
appropriate sequence, then a noncpft^ictable deficiency should be written in
the quality assurance review. N<$e"^etyTie between any CCV analysis and
either the analytical sample tjefOrVor thfifJC£B after should not be any longer
than the time between any two^s^E^ecutive analytical samples.

If a CRA standard
appropriate
deficiency

hot analyzed at the appropriate concentration, in
ie appropriate frequency,
the quality assurance review"

8.

9.

qefS\n
Jflt

at the Clf^lb^lflj^nalyzed as
\4a .*V::-.N"\.,;<^ . ,^oncorrectable

C'\; •><-^wwl»« •"-*• — "—"—^JK"
,s^ ^^.^issurance review. In aiJpSon, if 1^
" t", C*«f in the fe&feMsolrectab~™

'assurance

If the results e^the I
the proper (tempo,
assurance

-<'-*''3

.M 11

at the time of
included in the quality

cjate of standard preparation is
0hould be written in the quality

./CCB analyses were not reported in
fe a correctable deficiency in the quality

If the raw
daily

the ICV was not analyzed immediately after the
a noncorrectable deficiency in the quality assurance

ffef^•4 *«;̂ .r >_^x-v

'frwtfon coefficient is <0.995 and a straight line curve in being used
', qualify results >IDL as estimated (".T), and "not-detects" as

If the ICV or CCV %R falls outside the acceptance windows, qualify
according to the following. The qualification should be applicable to the
preceding samples and the samples following the recovery for the CCV out
of criterion. If the ICV is out of criterion, the entire sequence would be
qualified. The following are policy by Region n and recommended by
Region I and the Functional Guidelines. Qualify only samples before and
after CCVs with poor recoveries. If the ICV is outside criterion, qualify the
samples of the entire analytical sequence.

ENVIRONMENTAL STANDARDS
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If the ICV or CCV %R falls.^put^e;thgk*cceptance windows but
within the ranges of 6.5:-l£% or- 121-135%, qualify results
>quantitation hmit/repor^ijg^sut^as estimated ('T').

b. If the ICV or CCV °%Ff is witfcf the range of 121-135%, results
.*#*?*-\r*~^ .•••••.'<* ^

<IDL are

65-79%, qualify results
m).

•results and
In the

results being
lew.

>EDL as unusable

Per Region ^^^''||mtinuinfi'c^J^^oni^erification was not performed at
the proper fre^ncy, aiy^ppable '̂ll^ts should be flagged 'T' and "not-

£̂ !̂ &W&J£$S*?35Jlf p
#g^. S&ir ̂  ^<».»:

Per Region n, ̂ ^^bc^^s of the CRA are outside 80-120%, then
qualify accordatglfe|y^ following guidelines. Note that the qualification is
only applic,aJ î.e t̂(Jis ĵtoks analyzed in the affected sequence.

rtstJQvery is between 50-79%, flag all positive results T' and
tet«cted" results "UJ."

recovery is between 121-150%, flag all positive results "J "

1 6.

!f tne recovery is <50%, flag all results "R" However, for positive
results, note in the report that the presence is qualitadvely valid, but
the reported results are quantitatively biased quite low

d. If the recovery is > 1 50%, flag all positive results "R"

Per Region I, if the recoveries of the CRA standard are outside 80- 1 20%,
then flag positive results < 3x quantitation limit/reporting limit 'T' and "not-
detects" "UJ." Do not qualify data >3x quantitation limit/reporting limit.

ENVIRONMENTAL STANDARDS
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Per Region ffl, if the recoveries ofe^R (3j^-aj^>outside 90-110%, then
-''' -t^+wtp 'Tv- ^~" '•"?•

qualify according to the followinj^p^ddines!* jSbte that the qualification is
only applicable to samples analp^tj^affected sequence.

a.

b.

c.

If the recovery isjjj
at less than
detected" reautts

4:'- v^

If the re''
at

, flag all positive results ported
n limit/reporting limit "J^aiid "riot-

." and all
tha^2x quantitation

results, note in the
the reported results

ter than 1 1 0%, flag all positive

to results <2x quantitation
and <3x quantitation limit/reporting

apply the criteria to results obtained by
additions.

the Functional Guidelines, there is no policy for
. In this case, data will be qualified according to the

If the recovery is between 50-75.0% for mercury, flag
positive results'T' and "not-detected" results "UJ."

If the recovery is between 125.1-150% for mercury, flag
positive results "J."

iii. If the recovery is <50%, flag positive results 'T' and "not-
detected" results "R"

IV. If the recovery is >150%, flag positive results less than 3x
quantitation limit/reporting limit "R." For results equal to or
greater than 3x quantitation limit/reporting limit and less than

ENVIRONMENTAL STANDARDS
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it, flag positive results

,,-.-* x .̂- ',;.,-,-/

NOTE: In all cases above^iiMie EDE^ls greater than the quantisation
limit/reporting limit, rep(lae^^aii&tatio'n limit/reporting limit" witl^EDL,,"

v. ̂ x:? •~d;i'iW*«*v

IV Blanks

A. Review Items:

Form IBs, raw^
•^

B. Evaluati

*«5
>&*'

;;̂ p̂ :y **>'•"*•.>• .rv-^: vx •*• \% V^^* SSSSVW41 ̂

an^i%elon lo^C ' *H§
3W W ^*^€iV W>»k. .̂ :-** ^^:v •*.:>. i-J .̂ ^*y

x -̂"**,. "'r.''
f̂K|̂ ,̂̂ ,fr

\x>i^vy:Yv':::;^ ::f

. -xresultfci
ĵij** ^"' • - <V ^^

ie Fooao^ts, as vvpNis the raw data for all
;, and verify thart^&results wej^%cM^tef^ reported

.—•W«*. • ̂ ""xV >v," ' "V:-- \̂'̂ «. - v-^^, ^<*»>
O"«^->

.,_r^;%. -^erify that'^^l^fon blai&|pnd preparation blanks were analyzed in
Ss&eW?.>*^ *»•-proper ordl^Mthe.^gerW^^y.

,,<̂ i§P

• ,j» \x^y-'

plication/reporting limit.;V-£*

./: ̂ .
'•:^.

C

vj: Verify that the :absolul^S^^i^^Concentration of an analvte detected in a
••'• -^^r^- A ^a^«>-" J

blank does not exc^pfct
JIT% .-

4. Verify that all ̂ l^i^p'sults at or above the quantitation/reponing limit are
reported OR&lgf

* ^w- •*••-:;•-:.••

Criteria:

de (absolute value) of a calibration blank (ICB or CCB) result
:ceed the quantitation/reporting limit. If it does, the analysis must
ited, the instrument recalibrated and the preceding analytical

must be reanalyzed.

ie concentration (absolute value) of a preparation blank (PBS [for solids]
or PBW [for aqueous]) must not exceed the quantitation/reporting limit If it
does, all associated samples reported below lOx the blank concentration but
greater than the quantitation/reporting limit associated with the blank must
be redigested and reanalyzed. If the blank concentration is less than the
negative quantitation/reporting limit, all associated samples reported below
10° the CRDL must be redigested and reanalyzed. Check the digestion logs
to determine which samples are associated with the preparation blank

ENVIRONMENTAL STANDARDS
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—x»x-''*"''x--i' J.-'(>X\ ^v^y
A preparation blank must be analyze^^> eaî îa^x, for every 20 samples
digested, or for each batch digest,^^ijcheveriii' more frequent. Note that
an aqueous preparation blarik^^be^ijjilssted and analyzed even if the only
aqueous samples in the batcrMffffsfield blank's. ~ ;

Calibration blanks (IQE«to|P^^n2ist be analyzed immediateli^jffer every-
initial (ICB only)^^ cont^aag calibration verification (C^^^kat a'
frequency of ey
more frequent

or every 2 hours (CCB on$

D.
c^s-Cr-VS?

^i^^W-iic'-vi
Actions: /fC4 :-•. v ?5\

exceeds the quantii
taken, a noncorreptS^feyd
review. ,^S

at the proper
Deficiency should be

a Form EH, a correctable
Insurance review.

^CB, CCB or preparation blank result
imit without corrective action being

;y should be written in the quality assurance

.̂.•.•••--:.-7*<sf

4. Note thatJSB^CC^^^d aqueous preparation blanks are always in units of
u.g/L a^pre^l^oril5lanks for solids are to be reported in mg/Kg. If these

ed, a correctable deficiency should be included in the
: review.

units

5. where more than one blank is associated with a given sample,
ion should be based upon a comparison with the associated blank

ig the highest concentration of a contaminant. The result must not be
corrected by subtracting any blank value. Action levels should be calculated
that are five times the maximum concentration of each contaminant detected
in any blank. No positive results should be reported unqualified unless the
concentration of the analyte in the sample exceeds 5 times the amount
detected in any blank.

NOTE: The reviewer should note that the blank analyses may not involve the same
weights, volumes, or dilution factors as the associated samples. In particular, solid
sample results reported on the Form I's will not be on the same bases (units,
dilutions) as the calibration blank data reported on the Form ffls. Sample weights,
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volumes, and dilution factors must be
basis when applying the 5x criteria.

SOP
•,,. PAGE: 11 of26
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on a sample-specific

6. The results of all initial calibfM^,blan%£ontinuing calibration blanks,'1
preparation blanks shouj«d|t5^5p|̂ |fij3-to all samples in the SDG .'^ .

:f.V "̂"̂ '-C ' ' """ -';̂

7. Results of the fieldlrfanks sraidd be applied to all samples aaM^^oo,
& ^A. ^^v/ f^f -*-*5̂  Ai?^)V"> •

same day. HQ^^r^^r|ideration should be given to
which the fie.ld.,$^i^»^Jipared^digested).

, no action is

be reported with a "U"
be flagged "B").

action level shall be reported
results only.

Positiv^reslflts
*̂ **1^unqualipsd wit

cannot be qualitatively questioned due to
JSjijj& labBritory blank but can be questioned due to its

blank, all positive sample results <5x the value in
flagged "R." (Note that Region II specifies

cs that are > quantitation limit/reporting limit;
ntal Standard's policy is to use blank results > the IDL,

'ss of Region n guidelines.)

Region EEL, if any blank has a negative result whose absolute
value is greater than the quantitation limit/reporting limit, then all
samples associated with the blank should be qualified as "J" for
positive results reported at levels less than 5x quantitation
limit/reporting limit and "UL" for "not-detected" results

V. Laboratory Control Sample Analysis (LCS)

A. Review Items:

Form VEIs, raw data, and digestion logs.

ENVIRONMENTAL STANDARDS
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B. Evaluation Procedure:

1 Review Form VTJs and verify ,.tifeliesu1|i|̂ within the control limits.

Review digestion logs aac

Check the raw datg&Tverif
the recoveries

-
LCS was digested.

rted results on Form VTJs.
for mercury.

C

same sample
samplpfeceived. An LCS

and per SDG or
frequent). If the aqueous

'standard can be used as the
LCS.

•?w ' -^

All aqueous LCS resuft* :thin the control limits of 80-120%.

within the control limits established by

ilyses are not run at the proper frequency or were not
noncorrectable deficiency should be written in the quality
i/iew.

If iSe results for the LCS analyses are not reported or are misreported on
Form VTJs, a correctable deficiency should be written in the quality

3 If the results for an LCS fall outside the specified control limits and
samples are not redigested for the applicable analytes, then a
noncorrectable deficiency should be wntten in the quality assurance
review.

ENVIRONMENTAL STANDARDS
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Aqueous LCS:

ts
If the LCS recovery
or 120-150%, quali
positive results
flagged "R."

' '

If results^ |G9E^fi*rthe LCS recovery is

lls within the range of 50-79%
as estimated ('T'). However,

recoveries >150% shbtiJd be

c.

*•¥?&'
£&!•*

C l̂ecovery Ms WffljJiM

for these samples^

5 v A*#t8H r r s • <* •—-v
-Jv« \ jrtJlUBJU J_\_^i3 .vv-^;.vy ,. ;

any analyte falls outside the EPA
le results >DDL as estimated ('T")

'n for analytes with an 1DL > true value

ilts are higher than the control limits and the sample
Stif the data are acceptable.
$JF

results are lower than the control limits, qualify all sample
as estimated ("UP'; "UL" for Region III). Region II

ces an exception for analytes with an IDL > true value of the

Environmental Standards Policy: For solid LCSs, recoveries outside
the 70-130% range shall require qualification. Positive results are
flagged "P'; "not-detected" results associated with solid LCS
recoveries <70% are flagged "UP' ("UL" for Region III). The only
exception is when the true value is below <3x the IDL or the
quantitation limit/reporting limit (whichever is lower), in which case
no qualification is warranted from a recovery perspective.
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Per Region El, if an LCS analysis
all positive results should be
"UJ." See additional requiremep^rr^

7/3/98
x REVISION 0

at the proper frequency,
"riot-detects" should be flagged
on n SOP

VI. Duplicate Sample Analysis
"<$*;••

A. Review Items: <^~"
^i

B.

of si
ected for solids)

the

Form Vis, Form I's,jyid

Evaluation

1.

^U-;.ul^ are either <^bintillti
'•KvJN**

limit.

is eJSer fall within
:he Form I's and

con^T limits (dry-weight
VI for those analytes
initial or the duplicate

if both analytical results
or >5x quantitation/reporting

Check the raw d
been correctly.
required for
calculate
result
be zen

3.

the RPDs to verify that results have
on We Form VI. Note that duplicates are also

lids but the duplicate sample results should be
percent solids determination. When a sample

thlTquantitation/reporting limit, consider the result to
ing the RPD.

that

,the field blank was not used for duplicate analysis

duplicates were prepared at the required frequency.

C.

ia.-j-Ms.j.SjC

*^>r* « For solid samples, verify that the laboratory used the percent solids for
v--.' the original sample to calculate the results for the analytes in the

duplicate sample.

Criteria:

1. A duplicate sample must be prepared and analyzed for every 20 samples,
for each procedure used to report analytical results, or for every matrix,
whichever is more frequent.
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2.

3.

Samples identified as field blanks s^^J- rt%-r:Jbe^fifeed for duplicate
sample analysis. ^$$^. "'• ^1 •* v-7-> v«s.v% • -v.-'Ji*

4.

5.

A control limit of 20% for ftEfe^ is us'iee^for aqueous samples and
duplicate results greater th|p^f^|^|itati6n/reporting limit (40% RPJ).
for solid samples; theJal^fS^^ei^ld report these on a J '^'
basis). ^ "

A control limit
duplicate
(±2x qi

L t̂ikJ^ df^iitkJP j$a^ w'
ate percent

sample
the pe^eiit solids for the

I for the original

I • 1 • » /*reporting limit is used for
antit

-P»es)

sa^pSfS Ho
e Fprfi VI
al sample^h
e).

If duplicate analysis
appropriate contr
"*" on the Forn|
correctable defici

If there
or RP

5.

'articular analyte fall outside the
results have not been flagged with an

a&iociated Form I's (for that matrix), then a
lould be written in the quality assurance review
$

£ref>ancies between the raw data, Form Vis, Form I's
^l^Sns or if there are any missing control limits, a
<hency should be written in the quality assurance review

blank was used for duplicate analysis, a noncorrectable
!cy should be written in the quality assurance review

,v;,' ^If a duplicate sample analysis was not performed at the proper frequency,
,; ' a noncorrectable deficiency should be written in the quality assurance

review.

If the laboratory did not report a control limit when one or both of the
sample results was greater than the quantitation/reporting limit but less
than 5x quantitation/reporting limit, include a correctable deficiency in
the quality assurance review.
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If the laboratory used the results
determination (rather than the
calculate the results for the so

SOP
16 of 26
: 7/3/98

^"REVISION: 0

percent solids
original sample) to

licate analysis, include a
correctable deficiency in the qiiiai(4assuraflOB'>review.

"* * A^ . *,f -..' '

Note. The following actio
duplicate sample. In most
each matrix in an SDG.
analysis is performed fj
logs provided to

7.

eat
es associated with the

a la |̂jaitory will analyze one dupli
ranay be times when more th

in an SDG. In these cases, use tl

Ifpgresult
mparison only,
edcon

Region
quantitation lim||ffepO!
duplicate > quantitatia
are <5x quantity
aqueous
results "J" for a
Region

tF^^PS
,r»v •vsV JfcSvîe aislfsi^results for a

qualify the
latrix as estimated

fe IDL for that result
fled "B" (i.e., use the

sample and duplicate are > 5*
ie difference between sample and

limit (when sample and/or duplicate
limit), flag all positive results "J" for

nviffiHttmental Standards' policy to qualify positive
amples if the RPD is greater than 20% regardless of

fe RPD is >100% (when sample and duplicate are > 5x the
§hing limit) or the difference between sample and duplicate

aantitation/reporting limit (when sample and/or duplicate are
iantitation/reporting limit), flag all positive results "f for solid

It is Environmental Standards' policy to qualify positive results 'T
lfHK forlbil samples if the RPD is greater than 35%, regardless of the Region II
"

10. Per Region IL, if one value for a sample duplicate pair is < the
quantitation/reporting limit and the other is > 10x the quantitation/reporting
limit, all positive results should be flagged "R"

11 Per Region U, if a field blank was used for the laboratory duplicate analysis,
all associated positive results > the quantitation/reporting limit should be
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flagged "P1 except in the case where $$
sample in the SDG. ,̂ ;":^lkk ",;.^

12. Refer to Region n SOP for additks^al.guidafiee^
-4^1 l̂iWr:-\

13. When evaluating labo^^^aapieaffr^results, keep in mind
concentrations in the jjwtifod bla^E|. It may be possible in

's the only aqueous

attribute high imprt

VII. Matrix Spike Analysis

A. Review Iter

contamination.

£3*V

Forml^P-v< •%
' ' "' ^:V

B

Check raw data |po rec
results were correctl
recoveries, considej
zero.

C

$tmin the specified limits

ed recoveries to verify that the
Form Vs. When calculating

the quantitation/reporting limit to be

Verify thatft&eillkl ̂ Srwas not used for spike analysis
v̂ ",T.*.ir**1»a:•"**•', ..'.^S *-.J**

i
spike was prepared at the proper frequency

samples of the same matrix which have matrix spike
of criteria are flagged "N" on the Form V and on all

sample Form I's.

A matrix spike analysis must be performed on each group of 20 or fewer
samples of a similar matrix for each SDG.

Samples identified as field blanks should not be used for spike sample
analysis.

Spike recoveries must be within the limits of 15-125% or all the
associated Form I's and V's must be flagged with an "N" (spike recovery
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limits do not apply when samplg^CfflticeB^ratlpn exceeds the spike
concentration by a factor of four.0i^jiipis). '>.?>*

D

If a matrix spike an
noncorrectable

...v:

ormed at the proper freq$gj&y, a
be written in the

spike recovery
*Form

£^-*^
r-s* -V " - ~

v£T?Sv......;-
. • • „ , . - - < _ • - "
'* •^:'^"-"

6

If the spike recovery is
data is acceptable for

If the spike
>IDL, qualify"'
specifi
aqueo

pf a correctable

limits for an analyte and
-flagged "N," a correctable

,ce review.

r reported sample results are <EDL, the

or <75% and the reported sample levels are
for these samples as estimated ("J"). Region U.
ivery is >200% for solid samples and >150% for

all positive results should be flagged "R."

Very falls within the range of 30-74% and the sample results
alify the data for these samples as estimated ("UP'; "UL" for

spike recovery results are <30% and the sample results are <IDL,
qualify the data for these samples as unusable ("R"). Region n stipulates
rejection ("R") at <10%; however, Environmental Standards' criterion is
<30%.

9. Per Region II, if a field blank was used for the matrix spike analysis, all
associated positive results <4x the spike added should be flagged "P' except
in the case when the field blank is the only aqueous sample in the SDG

10. No actions are taken based solely on the post-digestion matrix spike
recoveries. However, these may be used in conjunction with the laboratory
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duplicate analyses and the pre-dige^st»J5;ma^N;%ife recovenes to indicate
the possible reason for the po^^p^-digestion' matnx spike recovenes
(sample inhomogeneity, di^efi^n/aiistillations loss, analytical bias, or
sample-specific matrix effects^ ^ • 5.̂ '

If examination of the riWj^f^Pw^CTtled negative concentration^^gx EDL),
flag the "not detec|&P resu^^yjr' or "UL" (Region III). xfi|^^egative
concentration is,>::5j<|^I^L^fIag the "not detected" result ^W^^p^

Vm. Sample Result

A

„-*—>*•,

Review Itejas:" V'4*^, ,••-
£g\ ^%^

logsiT ^-. "r'l7" ;

B. :".'.Bvaluat*6h'Procedui'V;Ts'":'

and digestion

data should
^results reported by th^.faborai

;-ieharts, etc., should be comp
data tables. This includes;:
non-aqueous sedimentsar0'^-*

calculation of all sample
tpfil logs, instrument pnntouts, strip
Sited results on the Form I's and the

F:|br the determination of percent solids for

1.
absorbe^ies'; __^_

%%5 Ĵf
t̂ jf'î i.'I

lor any anomalies (i.e., baseh'ne shifts, negative
siSns, legibility, etc.).

are no transcription or reduction errors (e.g. dilutions,
plids, sample weights). Also verify that all "not-detected"

flagged "IT (with the correct quantitation/reporting limit) on
ity control forms used to report the sample results.

-3?; * Verify that results fall within the calibrated range of the instrument used
X?/ for analysis.

4. Verify that the EDLs have been determined within the current quarter of the
sample analysis (or MDLs have been determined within the past year) and
that the laboratory is reporting the correct DDLs for the samples.

5. Verify that the laboratory-reported DDLs are < the detection limits required
for the project.

ENVIRONMENTAL STANDARDS



SUBJECT: Mercur^Valldation SOP
J'Z^<>,, .PAGE: 20 of 26
-ffe'v' DATE: 7/3/98
^ -^ REVISION: 0.->;*

6. Use the Form XIVs to ascertain frqiiftv^focrf:|il^1le^}uence the laboratory is
reporting the results. The partiof^^^Hj that represents the analysis being
reported should have an "X" i

C. Criteria:

1. Analyte quantitatigji'Jbr
microwave
instrument

•si*:-<,v!\W!.x*S WK«•<•*? "W^a IP*2. AnalytfCqtianti^ii for

samples are direct
fefe is a correction factor of 1 . r

•v<»-1<>-
^^f^^J^'
"Vt**SL'̂ 'J1"" with the

fpr

.ed quarterly on the instruments being used for
Id be determined annually (NYSDEC specifies that
-annually).

Its must fall within the calibrated range of the instruments

Drted IDLs must be less than or equal to the detection limits required
&e project.

1. If the results for any analyte have been misreported on the Form I's, a
correctable deficiency should be written in the quality assurance review
Any changes in results should be well documented in the support
documentation section and changed on the data tables. (Note in the report
that the data tables have been modified.)
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SUBJECT:
PAGE:: 2f of 26

7/3/98
0

,. t- ., ,. , .,,

If there are any discrepancies found, thes&^dl̂ .̂jiia-y" be contacted to
obtain additional information that could-^ibjve differences

V ivv;- "-''"V '•'*'
___ _ • - - *".£•£* \ • • - .

If the HDL or MDL studies are Ebbt^ipdatedii^fnin the proper frequency, a
noncorrectable deficiency sla^d^^^~incli3aed in the quality assurance
review.

X ** V.-, f "•.£ s •-,'. - -iV

4. If the EDLs are gjeai^trJE^th^ defection limits required for tha|«^j«^
mercury, a noncorfe^S^|<'d^fciency should be written ;--~v^:-: ̂ "-̂
assurance

Ifthe^pfi run re
-•*v£5;3? y ̂ ^v *•'the O^Pty assut<toce review

t®£
LX. Field

\.
^•'-S.v*^ '̂4*->t ^^Review

.*''*->S%». " ̂ -'- ~.-i~iiv'-",£x\ ~:
^^f fi Obiective:

XIV,

. ,.,„,.̂ x: .'̂  .•" • _>•
^^•;::/ ••-.- ^- •• --x- .-^'̂...iMf^y: . •"" ^ ••:';. ..*,

' X'̂ -9J€«^ Fs and raw data. V;->;;
X ,?« -v,̂

C

Field duplicate samples ,ma^ 6 |̂)btainjed and analyzed as an indication of overall
precision and sample repi'j^p^tiveness. These analyses measure both field and
laboratory precisio^^^fo^^^ results may have more variability than laboratory-
duplicates, whicJ^Se^8te|w oSy laboratory performance. Soil sample duplicate
results are expec||̂ toh f̂ a greater variance than water matrices due to difficulties
associatejj^H|k c5U$j<ipg identical field samples. The reviewer should check with
the P1"^^^^^^^to the identity of any blind field duplicates.

"^ l̂lls&(«/̂ion^KSedure:

which are field duplicates should be identified. The reviewer should
the results reported for each sample and duplicate and calculate the relative

percent difference (RPD). This tabulation can either be in the narrative section of
the report or in the support documentation.

D Actions:

Per Region V, positive results for a target compound should be flagged 'T
in the sample and its field duplicate if the following criteria are not met:

ENVIRONMENTAL STANDARDS
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SUBJECT: MercS^a^tion SOP
—.̂ .. W&E: 22 of 26

7/3/98
^V^ REVISION: 0

a.

b.

A control limit of ± 40% (70^^5lo^s)iJ®f'the RPD shall be used
for sample values greaterj^f^c the quSkfititation/reporting limit.

V^ ^V" - -v '-^v^^*, ^?;-$jA control limit of
quantitation/repi
values less

2. Per Region I, pc
the sample and%

a.

sample and
(when
limit),

the itation/reporting limit (±4x the
>, for" solids) shall be used for^Sami).

:ation/reporting limit.

a target compound should
:ate if the following criteria are

r solids) for.*>>>5x
.11 be used

.mit/reporting

xw«^

ion liml^reporting limit (±4x the
iids) shall be used for sample

typt/reporting limit.
f
(when sample and duplicate are >

it) or if the difference between the
is > quantitation limit/reporting limit

iplicate are <5x quantitation limit/reporting
sitiviErresults "J" for aqueous samples.

the RPD is >100% (when sample and duplicate are
lion limit/reporting limit) or the difference between the

duplicate is >2x quantitation limit/reporting limit (when
and/or duplicate are <5x quantitation limit/reporting limit),

all positive results "J" for solid samples.

Per Region n, if any value for a sample duplicate pair is <
quantitation limit/reporting limit and the other is > lOx quantitation
limit/reporting limit, all positive results should be flagged "J."

The above Region-specific criteria are mentioned for completeness and
discussion; however, the following criteria will be used in all circumstances:

f. If the RPD is >20% for aqueous samples or 40% for solid samples
(when sample and duplicate are > 5x quantitation limit/reporting
limit), flag all associated positive results "J."

ENVIRONMENTAL STANDARDS
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SUBJECT:

g-

$\
ion SOP
23 of 26

7/3/98
REVISION 0

If the control limit of ± ,^^it^&esi-4!rnit/reporting limit (2x
quantitation limit/report^;^mit !or->:" soils) for results <5x
quantitation limit/repciittpg^fea^ither sample or duplicate) is
exceeded, flag all asl^ated p^J^e results "J." If a result i* less
than the DDL, use4i^JQ^@for comparison purposes. If one r<s&i#F h"as
been flagged "B^^^^^ t̂o blank contamination, use^k^origTnal
reported cojoeentrlt^^as real for comparison purna^^Hif,.both
results
andtheFt

br "B," or if one result is
B" or "U," comparison is not

h.

~* s*.?**f^>

X.

~ • .-<• •>.• '%N
- 'Kv

...vsvW^VC^ 1 •>•

•̂txi'S,̂ :̂ .'

.̂ î̂ * 'file triplicate "mjJias a
limi*?? *̂>rtina iMff ;&"~^f®&&&"*$.v* '̂**'̂̂

<r aqueous
quantitation

St/reporting limit
±2x quantitation

lid sanijpe' results if any one of
,6ns less than 5x quantitation

D

een dissolved and total analytes.

iifFerences between dissolved and total analytes as a percentage of the
when the dissolved concentration is greater than the total

concentration. Document comparisons in the narrative section of the report Note
wK^fer the filtered samples were digested.

Actions:

Region I protocol and the Functional Guidelines provide no guidance for qualifying
data between dissolved and total analyte results.
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SUBJECT: MeVc1i|p^ajption SOP
j£: 24 of 26

7/3/98
REVISION: 0

Per Region El, if the concentration of any d f̂elve||%aJ,j*5 is >110% of its total
concentration, flag all positive results "J>^'^the dwteentration of any dissolved
analyte is >150% of its total (X)ncentraj|(^ l̂||;j>pjt.ti results "R " No qualification is
necessary when the total and dissolvg^l^sults at^pthe quantitation/reporting lunit.

Environmental Standards,
concentrations) are less

&:'•

or both of the results (total ai^fiftered
^%-Cy

' '

2.

the following criteria:

results is greater than the IDL, fl results

both results

;
^V ^'V-.-'. vT "•

late thejjiiifrcent difference using

the following cnteria:

If the percent cjt
('T'). ^-:''

,ter than 10%, flag both results as estimated

is greater than 50%, flag both results as unreliable

: data package, data review results and, if available, Quality Assurance Project
; and Analysis Plan and discussion with the Project Manager

B Objective:

The overall assessment of a data package is a quality assurance review in which the
data reviewer points out contractual differences, comments, and data qualification
with respect to the usability of the data.
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*£»

ion SOP
25 of 26

7/3/98
REVISION: 0

C .̂ >
rfil-S'"^'

D

icejiot been previously addressed.

Evaluation Procedure:

1. Evaluate any technical problems M>iu^ \&
r*%r/\ \^f

2. If appropriate infonnationj^a |̂̂ ||j|e, tfig reviewer may assess the usabiHty
of the data to assist th^^^^^^^ivoiding inappropnate use Q-fJjie ciafa,
Review all availabl^lpfor^^on, including the Quality AssiynpEl^Project
Plan, Sampling a*j<f ty^yQSJj$fan, and communication
that concerns tfife^^^fed^e and desired quality of these
mind the ad

Act^sJ

the Cham-

fcC.w_
'*•'•-^ \v'^.^i^v^^^•^^""

<' ~- x*"
• "^

^x<.fty\.

...a
s^&*
•&

*&&i^ ,•••^.^^••^ Write a
analytical limitions
use and required
his/her assessmi
Include a su
data in the..c«er l
or

any need to qualify data
ously discussed.

the user an indication of the
sufficient information on the intended

is available, the reviewer should include
.e Usability of the data within the given context.

•:the important items found during the review of the
.^specially those items which may have slowed down

validation of the data package.
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SUBJECT: nSOP
"PAGE: 26 of 26

DATE: 7/3/98
REVISION 0

XU AUTHORITY
,̂ * ̂  '*.

This data validation SOP for the analysis of m^i^^p:5Qlid and aqueous samples has beert
prepared by Environmental Standards, In^^Tffis S^fe^fepresents internal control :popy
number _ issued to ___________ajg^t to'tfe photocopied or used by '
entity except Environmental Standard^l^^^^i^l^expressed written permission..."""

,•«•* ^ î-vx , • ::' \

SOP approved by:

•; -•- - •*:>.. -ŝ -; ^-4
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Inorganic Analysts t^'CF.Vafiaation SOP
_ ^_ '"•. -' Revision 1

.. -'^~^'?<-.<.-' Apnl2. 1997
Page 1 of 20

j&

v •'•> • -J*^ ^ - •'
<e. X- , V.-\ /V.> -V.":t.-~v*

'OJ"^

|̂̂ *£<??;SV

STANDARD OPERATING PROCEDURE
INORGANICS ANALYSIS

INTRODUCTION

This standard operating proc
from the inductively coup[
Before samples can be <
(Aqueous samples
analysis, dependio^^n 1^1
steps:

iATA VALIDATION OF
6010A)*

ails the procedure for the
analysbftflerformed by S\Y«S46

A - & ^ *r~-~S^to
10A.

<ilf solution
necessadly^&efffi^fed pnor to^Vi^s? s^j^^ ^

the following

ii

id, fiftired, and adjusted back

s heated with acid, filtered, and

:e^r!ebulized and the resulting aerosol is
''specific, atomic-line emission spectra are

.e spectra are dispersed by a grating spectrometer,
red by photomultiplier tubes.

SW-846 methods ar^t|bjec^o differing interpretations from the laboratories In
addition, the g«^t-^^^^^uaJity assurance project plan (QAPP) might include
requirements^^ft^^^r from those presented in the SOP. Therefore, some of the
sections in ̂ ^fe^aMwnot be applicable to all situations.

HCffiDING TIMES

Items

^[tpHl^b^jamples: 1 to 2
*x"^> adjusted to 100 ml

';t̂ ?*3- "̂;*""v
.̂ ijX*' Jj. ^ \ • •-

'Uanapfes, once solubilized or
~: tf^risported to the plasma t
;-*.<produced by a radio-frequency

and the intensities of the li

A Re

Form I's, Chain-of-Custody records, digestion logs, and Case Narrative

See Section XIQ for Authority and Application of this SOP.

ENVIRONMENTAL STANDARDS



B. Objective

Inorganic Analysisf^l0P..yalidauon SOP
.-~». • Revision 1
V-^r"^.-..,-' Apnl 2. 1997
^Cl@^~ Pag£ 2 of 20

' - -V^ •The objective is to ascertain the validityr^CB^tdts based on the holding time of the
'sample from the time of sample colle^ditoe'fcb^e of sample analysis.

c.

D

Criteria

The technical holding tiow&inleria fi|fe%ater and solid samples frornj^&o^ajai„ „ J^ «*K *». &*-• r ^^TSw-jv,>.;-;.collection are as foliov*wv ;"'* V;> v v x: • v"v'i1 <••• •••-v^:..<<wss_

^5 ^3££
-x > '\i"

j$f
Metals ^>A6^ths; profit to'fp<2 «& %^ipiths,v>> *. /^s &^ V x^^X TF ^^ w* *^,/.& -^jy^w s££ ^-.^^.^ ..&&. W
Evaluati^^cedBSp^ ^a. w-

-̂ X-**^ xrtr««jR«&:̂ ^ ^ ^. "f;p x>'v^x^

times "afe^iiablished by^;^n%ann^ t^ sampling dates on the
,,<J^^aJ^r§ (Jij the Form I's and the raw

~ <tata. Tfiainine the^$a6]||̂ |̂Bards to <^^mine^^jnples were preserved.
^ 'Nfe's85

\'-*,,.5c*
;< 'If technical holding times^^jaaNprTO

the quality assurance (J3
following criteria:

"
'criteria are exceeded, document this in

' qualify the sample results according to the

1.

2.

If hole
shoulc

preservation catena are not met, all positive results
Id 'T', estimated, and all "not-detected" results should be

*V3®
B

"times are grossly exceeded (if samples are analyzed more than
^v ,̂ .- from the date of sample collection), the reviewer may use

"'̂ IbsJI? prSressional judgment and qualify results < instrument detection limit
''̂ ^$:_ (IDL) as unusable ("R").

If the pH of aqueous samples for total metals analysis is greater than 2, and
the laboratory did not adjust the pH of the sample (and allow the sample to
sit for 24 to 28 hours before digestion), then positive results reported for
the affected samples should be qualified as estimated ('T') and "not-
detected" results in the affected samples should be flagged "UJ". It should
be noted that aqueous samples for dissolved metals analysis are often not

3.
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III.

Inorganic Analysis * -Valdation SOP
Revision 1

Apnl 2. 1997
Page 3 of 20

preserved in the field; these sampJeSx^vSiteri^F' upon receipt at the
laboratory and then acid is added ufi^tfie pfifisr.Jess than 2

CALIBRATION
,?:/; V'V.,

•f. '*? .:. •'•-•>,'

A. Review Items
•̂*v.

Form Us and raw calibrati^hsdiata,. v^5:;

B. Objective
f^k^
: '•••. •.,-;-/.v» *• .A ^ N. "">.: ' .-"?

Compliance rebliir^merit^
A^<? ^-.rVjV ^^5*

ensure thgf^ae insramdi't is c;

ins

ati^^^esaestablished to
|ble qfiptitative data (It

^ ^, :r .^Ul^boratory Program
t , . r ,., , ._ -»,-.,.-__- - on^:lrandarciV'^&iin the instrument's

a^vtaftge, if'used for cad|||ation. Initial, ̂ jbration demonstrates that the
;strtisnehk?is capabJiS''"t>f-^ccepifflWre peiii5nna:(î .̂at vthe beginning of the analysis

,^^an|.Continuing^^iib|^^verific^^^(loctipgBts that the initial calibration is

daily and each time the instrument is set
ree standards should be used in establishing the

Hyev-?(It should be noted that many laboratories use the US
|ct laboratory program specifications instead, where only one

lin the instrument's linear range, is used for calibration )
ament calibration, the laboratory should reanalyze the high

^^h c%i&iptration standard and verify that all results are within 5% of the true
'Si-vjsr i>:?3̂

:

.'̂ ./ Continuing Calibration Verification (CCV)

a. Analysis of the CCV result must fall within the control limits of 90-
110% recovery (%R) of the true value for all analytes. If the
results do not, the analysis must be terminated, the instrument must
be recalibrated, the calibration must be revivified, and all samples
associated with the unacceptable calibration check must be
reanalyzed.
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Inorganic Analysis b

c.

^Validation SOP
Revision 1

April 2. 1997
Page 4 of 20

b. A CCV must be analyzed evec^-iP'̂ tr^lesg '̂he CCV must also be
analyzed at the end of the aa^tfeal seiqu|ilce.

„?.••>.-••-'•'* z+^ ••. ' .-••

.
The CCV must contaiti^anafttfcSs&f interest at concentrations-at. X*; ̂ s -" -^P - - •x

or near the rnid^-^oin^^the '̂c'alibration curve and shottkl- be
prepared from ^^p|n(^pendent of the instrument cafibTatioinr
standards. " '""

D. Evaluation Procedure

1.

before sample
a^lpfthin 5% of the true

lent j^S^tio^psrification (ICV) and CCV
v,>)?jkr'y^>V 336£*

-n^l daily and
andard*

.
Check the raw^data f the calibration standard values were
transcribed correc4|8!̂ |̂ ^P^ '̂orm Us. Recalculate one or more of the
ICV and CCV. JS^a^p verl^" that the recalculated value agrees with the
laboratory-rep^rti^^^ues on the Form Us.

analyzed every 10 samples and at the end of the

Ippropriate number of standards were not used for initial calibration,
or ITthe instrument was not calibrated daily and each time the instrument

set up, consult with a Senior Chemist and the Project Manager about
the possible effect on data quality. If it is deemed necessary, qualify the
data as unusable ("R").

If the ICV or CCV %R falls outside the acceptance windows, use
professional judgment to qualify all associated data. The following
qualifications will be applicable to the samples preceding and the samples
following the CCV out of criterion. If the ICV is out of the criterion, the
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Inorganic Analysfs^K^Vaiiiation SOP
_~_^ '"' "•.'"' Revision 1

,'""-;>-„, " April 2. 1997
' . " -̂.. -•- Page 5 of 20.:-3 "v- ~' y;y

entire sequence will be qualified.^^|B& foi^wing guidelines are
recommended: /S^ ^•'.•>.>-^:s'

/.i'vvVfc
!f>". •-•^-••^-.

a. If the ICV or CCV °/oR&lis%Mls$e the acceptance windows but
within the ranges of*7'S^% orJjm-125%, qualify results >I0L as,
estimated ('T').,,?5p^^v ' :.'_ .'".

b. If the
<IDL

.

R is within the range of 1 1 kl^jsf^
/ ; ; ' :

|^^|^all^positive and "not-

;SuaJay results >IDL as unusable

as

IV.

, field, or equipment blank analysis results is to
and magnitude of contamination problems The criteria

of blanks apply to any blank associated with the samples If
any blank exist, all associated data must be carefully evaluated to

or not there is an inherent variability in the data, or if the
is an isolated occurrence not affecting other data.

C Criteria

No contaminants should be found in the blank at levels greater than three
standard deviations of the background mean.

An initial calibration blank must be analyzed immediately following the
ICV. A continuing calibration blank (CCB) must be analyzed after every

ENVIRONMENTAL STANDARDS



Inorganic

10 samples (following the CCV).
end of the analytical sequence,
frequency at collecting field

D Evaluation Procedure

1. Review the results p
blanks, and verif^tliaf the

2. Verify that

SOP
Revision 1

April 2, 1997
Page 6 of 20

be analyzed at the
QAPP for

orm III, as well as the r
were accurately

for afl

E.

tnethod
effect on the

proper

*>\ " %.:>r«||ires depends on the circumstances
below the negative EDL or

refully evaluated to determine its

In instances
qualification

lank is associated with a given sample,
a comparison with the associated blank

having the higfijg^^centrttion of a contaminant. The results of ICBs and
CCBs are :̂-*M^e^ ;̂s«inples analyzed on the same instrument during the
same a^dyQ^^urJ^Deginning with the initial calibration) as the CCB
Field ijS^equitJiiilent blanks are associated with samples collected on the

field or equipment blank (unless only one was collected
ay period; then the field or equipment blank results are

all samples collected during that period). The sample result
be corrected by subtracting any blank value. Action levels should

.culated that are five times the maximum concentration of each
contaminant detected in any blank. No positive results should be reported

-...•w £ unless the concentration of the analyte in the sample exceeds five times the
amount detected in any blank.

NOTE: The reviewer should note that the blank analyses may not involve the
same weights, volumes, or dilution factors as the associated samples In
particular, solid sample results reported on the Form I's will not be on the
same bases (e.g., units, dilutions) as the calibration blank data reported on
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C.

•c\^
^-' -:v> ^

Inorganic Analysis 5*3

S* .

SOP
Revision 1

April 2, 1997
Page 7 of 20

the Form Ills. Sample weights, v< î.̂ sp&nd ||totion factors must be
taken into consideration when app "

Sample results should be reported asrf^llferWs ^ '>?U
-

a. If ananalytei
is taken.

blank but not in the sample, rKracti

b. Positive-ie^^^IeMtfian the action level (5x the as!*?
^""" with a "IT. ,•-

reported

The ICP interference/^Bampr(ICS) analysis is performed to verify the
"laboratory's interelem"ei|||r background correction factors. Most laboratories

will analyze
only the

.solution AB,
of the

of the ICS - solution A, containing high levels of
iron, magnesium, calcium, and aluminum and

high levels of the interferents and low concentrations

.<,-«i» ^p*. v •^N'̂ 3 ^S^y^"
;%--vv ^^CS analysis must be run at the beginning and end of each sample

'^; .„ analysis run, or a minimum of twice per 8-hour working shift, whichever is
•'' more frequent.

2. Results for the ICS solution AB (ICSAB) analysis should fall within the
control limits of ± 20% of the true value.

If the laboratory is using a Trace ICP (or another such ICP that is capable
of reporting very low concentrations of the toxic metals), then the

EMVIRONMEMTAL STANDARDS



concentrations reported for the
limits less than lOp.g/1) shall be wi

D Evaluation Procedure ,-;V<%

Verify that the ICS

Verify that the %j£fgf the

Recalculate,.

Inorganic AnalysTsljyl SOP
^ '""; v" Revision I
-::;"̂ ;-S>v.., ;'•' April 2, 1997
.:'~T^::>;' Page 8 of 20• r̂̂ r'

?cicj'iD^^§ (a4!|lnetals with reporting

proper frequency.

is 80-120%. ~4kl^--^.
{C^%£5sr/:'r

>IDL for those
t^^Ptif analyzed). Results

JpL-mdicate either a positive
^^ifiejt^whether or not the element

l&atory reportefi^gp^^the Form

If the ICS was
affected. Use

c.

d.

:he proper frequency, the data may be
ient to qualify the data.

;entrations of Al, Ca, Fe, and Mg which are
than their respective levels in the ICS:

5AB recovery for an element is >120% and the reported
triple results are <tDL, this data is acceptable for use.

_ ^
If the ICSAB recovery for an element is >120% and the reported
sample results are >EDL, qualify the affected data as estimated
('T').

If the ICSAB recovery for an element falls between 50% and 79%
and reportable quantities of the analyte were detected, qualify the
affected data as estimated ('T').

If an analyte is not detected in the sample, and the ICSAB recovery
for the analyte falls within the range of 50-79%, the possibility of
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Inorganic SOP
' Revision 1
Apnl2 . 1997
Page 9 of 20

false negatives may exist. (kî ]̂p!Le d^r for these samples as
estimated ("UP'). "V^A "*'' '""'v*k*'

If the ICSAB recovety^e^lts^'^^ag element are <50%, qualify the
affected data as unusaS '̂R").!^

For positive analyse^no
being truly in
('T') positive rfi
in the
have

constituents) in the ICSA (nQ|^egg)rted as
greater than 2x EDL,

the concentration level
'e hig^^erferent levels

ICS^lffiifents. "Not-
s that

s are not

For negative >jof«riBPences
IDL, applicabfiiffositiv
observed in tHe' ICS
should be flagge>
the ICSA in

[llSbs in the ICSA, a
rthat it is ambiguous:6W St,

.ed,as*"true" values represents

than the absolute value of 2«
(up to 5x the level of the analyte

agged 'T', and "not-detected" results
.pply only when the interferent is >50% of

.ta can be accepted if the concentration of Al, Ca,
ie*%"ample are found to be less than or equal to their
ations in the ICS. If other elements are present in the

ig/1, the reviewer should investigate the possibility of other
effects in accordance with the analytical protocol These

focentration equivalents presented in the protocol should be
bred only as estimated values, since the exact value of any analytical

sySflem is instrument-specific. Therefore, estimate the concentration
.$ produced by an interfering element. If the estimate is >2x contract-

: required detection limit (CRDL) and also greater than 10% of the reported
concentration of the affected element, qualify the affected result as
estimated ("J").
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Inorganic Analysis by t^tH^afj&ation SOP
•-"•.-.̂  - . Revision 1

April 2, 1997
,-,y Page 10 of 20

VI LABORATORY CONTROL SAMPLE ANALYSIS

A. Review Items

Form VII and raw data

B Objective r-

The LCS analysis is
digestion

^v
.••"

Criteriac
but gives no

proj0^-speci!fcxi^i'APP for frequency,
;ective actio^fol^LCS^an^yses. If the laboratory

an{^ ê* f̂|̂ j*'d,(̂ K5 not give guidance for the
s listed below

:rve as a monitor of the

An L C , o u l d
preparations
LCS
batch

«each analyte using the same sample
for the samples received. One

analyzed per matrix and per digestion
(SDG).

results should fall within the control limits of 80-
y and silver may be excluded from this criterion

results must fall within the control limits established by
. EPA and provided by the US EPA with the solid LCS

Aqueous LCS

i) If the LCS recovery for any analyte falls within the range of 50-
79% or 120-150%, qualify results >IDL as estimated ("J").
However, positive results for analytes displaying recoveries
> 150% should be flagged "R".

ii) If results are <IDL and the LCS recovery is greater than 120%,
the data are acceptable.

ENVIRONMENTAL STANDARDS
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iii) If results are <IDL and ̂ ^i^recc^fy falls within the range
of 50-79%, qualify t,h^&ta%otvt£eie samples as estimated
("Ur or "UL"). X^;^X '.->'"

.v^f^vK.-. ... \y '••-;--,-v;<\-_/
iv) If LCS recovfery^results ^<50%, qualify the data for these

samples a^oc|CB^bjteiE'K").. '•• '" .'irUsv^Y-V'''-'.^ •->.-•.~...
•..-v^^.^r.l-xVJ^'^**-**^ •x-:*:^>.

Solid

oes outside the 70-130%rangev^ft^equire
flagged 'T'f J»^^r results

solidbS r e e r i e s < 7 ( a r f f i e ' U r ' . T h e
tration of the

t h e L C b e J x th^pS^ghe ) L (whichever i s
n jsfiES^Si»uaIifiisjai^n is'-waecanted from a recovery

> VJ'

r~ T rr j j ^'Form Vis and raw data

Objective

Duplicate
duplicate
analysis.

of the precision of the sample results. Laboratory
the laboratory's precision in the sample digestion and

c
identified as field blanks should not be used for duplicate sample

A control Umit of 20% for aqueous samples (40% for solid samples) for the
relative percent difference (RPD) shall be used for sample values >5 times
the EDL. A control limit of ±IDL for aqueous samples (±2xIDL for solid
samples) shall be used when the sample results are <5xH)L

ENVIRONMENTAL STANDARDS
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3. A duplicate sample must be preparedfi^SajrialyiKl for every analytical
batch digested or with every 20 s^j^el^M^fiever is more frequent
(Refer to the QAPP for

Evaluation Procedure

.t the«£qj|jiiri freqphcy
~^ ^?fe?

is to b«>calculated as follows:

Review Form VI and̂
••e

Check the

fall within the control li

late one or more RPD to v<
the Form VI.

: (replicate)

for a particular analyte fell outside the
cdn^>l windows, qualify the positive results for that analyte in

same matrix as estimated ('T'). "Not-detected" results
sfiSSsarily qualified due to duplicate analysis results.

blank was used for duplicate analysis, all other QC data must be
lly checked and professional judgment exercised when evaluating

VIII. MATRIX SPIKE/MATRIX SPIKE DUPLICATES

A. Review Items

Form V's and raw data

ENV1RONMEKTAL STANDARDS
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B Objective

The matnx spike/matrix spike duplica$e:§itffi3Je analysis is designed to provide
. f. .^ •*-£: v,\c^ ,-SV ^^*^

information about the effect ofxj^e^v)samp^pnatrix on the digestion and
measurement methodology. It shodf&lfe.notecfclfiiat many laboratories will analyze
an MS and laboratory duplicate;̂ SS^y |̂S.̂ n matrix spike/matrix spike duplicate.,
Refer to the QAPP for proi0<it-s |̂c]|[c^details. ..

.!•.:':.£ ''-£>..,. ,<-•;••

Criteria

1.

^ '̂ "4:,,*
fecovery

However,
• •"• <AW.< ^ ^ • • v>* >

^OiibentrationVe^l^Kne

If the matrix sgfj^e
recommended;<ahd

The RPD for
less than or

|tyr 20 samples%^|^fy""batch of

^^* *""

analysis.

limitf'of 75-125% for ICP
*1̂ PS ;d© not apply when sample
nli|S|&ri by a factor of 4 or more

criteria, a post-digestion spike is
ses.

srJ3a§a/matrix spike duplicate recoveries should be
for aqueous samples and 40% for solid samples.

and verify that results fall within the specified limits

data and recalculate one or more %R and RPDs to verify that
Its were correctly reported on the Form Vs.

J V ?

-4-;S- Verify that the field blank was not used for spike analysis.
1

4. 'v Verify that a matrix spike was prepared at the proper frequency (5% or per
analytical batch, whichever is more frequent or per the QAPP).

Action

If the spike recovery if > 125% for ICP and the reported sample results are
<EDL, the data is acceptable for use.

ENVIRONMENTAL STANDARDS
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If the spike recovery if > 125% or
levels are >IDL, qualify the data f o i j i S e

«•<•*•.*».<?
A the reported samples

as estimated ("J").

If the spike recovery falls 0twtf th&!$jpe of 30-74% for ICP and, the
sample results are <EDL^u|^^.jhe data for these samples as ejaf

If the spike reco^r^resujt^pl <30% and the sample re^^v,,^,^,^,
qualify the data^^^Sre spnples as unusable ("R"). ^r

must
evaluating

6-. .,,,, -rr..— —,— - — ..s.r^x.T;jWW^_~ries f»t^PparticulfeSiement exceeds 20%
a^M^ aqireous samples^^^ for sob^ariplesk qualify positive results for

* ,r. iwfsKi. * *• V^^»«mt *^> — xv-^~*« w. r. r, i j i

IX.

^7*̂  .^y
^SP^

» element Tte'-all^asso^ted
.results are not^qu^^^ based {ijopis is

• ;̂*V*r.̂ . *

. jrS^ERJAL DILUTION ANALYSI!:'̂ ŝ 5^ \;"?-v^^ .v ..- *<

Review Items

Form IXs and raw

Objective

('T'). "Not-detected"

B.

C

determines whether significant physical or chemicalB1 V 1

4due to sample matrix.

2.

If the analyte concentration is sufficiently high (concentration in the
original sample is minimally a factor of 10 above the EDL), the laboratory
should report the results of a five-fold dilution. Results that do not agree
within 10% of the original results may be flagged with "E" by the
laboratory.

A serial dilution is recommended for each matrix analyzed. Refer to the
QAPP for project-specific requirements.
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D Evaluation Procedure -££&\ '^Z

1 Verify that reported results for Xtt|-;«Hal dilution meet required catena of
±10%D for elements with r^s^e^Suks in the initial sample analysis
greater than 10 x ±IDL. '̂|K '^ ..-". ;

..rrcr^-ra^X^ . ' , • ' • ; " ' • " . ? • - ; ' -

2. Check the raw datA.1a^;-^atc%Me the %D to verify that-tiic^dilutioi^
*.Vi_',S^ "V.-N"* J , - •• '.'.-^.4 -• v

analysis results aggfe^with ift^^ sample results reported o

3. Check the
undilute

Action

5 *

lencej j^negative interference (i.e.,
than the * "** "^

of the

?c
fetpg initial sample result

*~X »fa ^~^>' , <^FS'̂ $spaSfc**r,.,, '<*••"• V&s> r

; - • • V^5 S1"*^1"than '̂ 5^^P' 1uallfy,||§a^ci3ted^ta as estimated ('T')

I1 use professional judgment to
not generally qualified due to

. . ..„ ,.''^-;\ Qualify the d^^
"5' "' high %Ds in tlgaerial d

RESULT VERIFICA1

Form I's, dige:

D

reported quantitation results are accurate.

v - ,, .' i-jK

A^yte quantitation must be calculated in accordance with Method 601OA.

Evaluation Procedure

The raw data should be examined to verify the correct calculation of sample results
reported by the laboratory. Digestion logs, instrument printouts, strip charts, etc.,
should be compared to the reported results on the Form I's

ENVIRONMENTAL STANDARDS
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Verify that there are no tra^
percent solids, sample
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shifts, negative

.

Verify that results Jj$& wit^»^h
calibrated

-
ion'^^duction errors (e.g., di

linear range of the ICP
parameters. t. ;'

used
an ICP

d thallium.

Verify tha
for ars

d
informati

iNJwesolved, the revie
laboratory reportejp

• 'than the CLP CRDL and
flag the positive result a

FIELD DUPLICATES

be contacted to obtain
If a discrepancy remains

of the data is warranted If
an element with an IDL greater

fbt exceed five times the reported DDL,

duplicate samples may be taken and analyzed as an indication of overall
These analyses measure both field and laboratory precision; therefore,

the;'tesults may have more variability than laboratory duplicates which measure
only laboratory performance. It is also expected that soil duplicate results will
have a greater variance than water matrices due to difficulties associated with
collecting identical field samples.
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C. Criteria
r,Y. -• . .- ?«V -.'

There are no specific review criteria>feF:%ia>duplicate analyses comparability!
Refer to the QAPP for project-specigc'^quenc^^ftd precision criteria.

D. Evaluation Procedure

Samples which are fie]
compare the results ref

E. Action

Positive

should be identified. The jfiv$
;h sample and duplicate and

fS* V'^ •-:

.£$ ^ *;'TJ:>

"•^'''^^ontfbl limit of

«-\
•£

,v !***'

be fl^^^T' iik|Ke sample and its
'•*£?»«..̂ ^ -̂ iri-^^1'?*

A control lirni||6f me C
samples with abreast

for#:4f5d.p|br'the RPD shall be used for
5xtm'

for solids) shall be used for
5x theCRDL

and

B.

OVERALL ASSESSMENT o
A. Review Items

Entire data paflfijage, dja|a review results, and if available, QAPP, and the Sampling

fssessment of a data package is a brief narrative in which the data
ver expresses concerns and comments on the quality and, if possible, the

of the data.

C Criteria

Assess the overall quality of the data.

Review all available materials to assess the overall quality of the data, keeping in
mind the additive nature of analytical problems.

ENVIRONMENTAL STANDARDS
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D Evaluation Procedure
^ -J.''-'̂ . v.v»

_^«^ *£•«
c&h. 'v.;-^^
;'--x-~/ '^ '.NV'

1

2.

Evaluate any technical problemsjjvfei.have not'1)een previously addressed

, tii^feviewer may assess the usability
inappropriate use of

If appropriate information is
of the data to assist
Review all availabl^jttfd^j^wii^l'ricluding the QAPP, the SaiSfftjing
Analysis Plan, an^ittrmmu^^ion with the data user tha|,rv̂ »KiSî |&.,.u
intended use an^Bs^a d|teM of these data. -; ;-^• •5~r̂ SF'

-xp |̂S2^5if''

if th^ew^^ny^^i to qualify data
QC tJllyy di^ssed.

:.,induration of the analytical
51 on the intended use and

reviewer should include
ie usabitff^PNt^editt'a within the given context

ENV1RONMEKTAL STANDARDS



Inorganic Analysis by'̂ ^iSaation SOP
vy' Revision 1
j" April 2, 1997

Page 19 of 20

XIII. AUTHORITY
,€^s

This data validation SOP for the analysis for hâ elR|||î  amf aromatic volatile organic?
compounds has been prepared by Environmental |̂̂ dards ]̂(̂ " This SOP represents inte^in
control copy ____________ issued to ^^^1^ "'____________
not to be photocopied or used by any other e^^^^j^lfenvironmental Standards, In.<
expressed written permission.

SOP approved by:

Technical Di&etor o^^histry/P^c^,,^^ ^
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STANDARD OPERATING PROCEDURES

OF CHLORINATED HERBICIDES BY *****

erbicides in aqueous sampl«^ ̂ sa>n$es;are
,4-DBor 2,4-DCAA) and

tized (Memoc^^S^«ripr|w samplej u ^a&S&Ml&^j ud subsemien%1^8J|gted by gas
sfl^of an electron

objective is to ascertain
the time of collection to the

n.

METHOD SUMMARY

This method is for the analysis^^^l
spiked with a surrogate coi
ether. The extract is est
analysis. The e:
chromatography ('
capture detector

""" " ̂ --^^'
TECHNIQCH^LD^"

and Case Narrative.

based on the holding time of the sample from

Technical n
holding tim<
sampl
reco:
and

times

holding times are based on the project-specific QAPP The
rinated herbicides in cooled (4°±2°C) water samples is 7 days from

ion and 40 days from sample extraction to analysis. The
for solid samples is 14 days from sample collection to extraction

D.

m sample extraction to analysis.
i

Evamlation

Technical holding times are established by comparing the sampling dates on the Chain-of-
Custody forms with the dates of analysis on the analytical result pages and the raw data.
Examine the sample records to determine if samples were preserved [cooled (4°±2°C)].

See Section XII for authority and application of this SOP.
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E. Action
J - . a s . s v

If technical holding times are exceeded, docurn«rii^i^.|vi|̂ ty assurance review that holdifjg
times were exceeded and qualify the sample reauHs accor^siig to the following criteria . r "•

• *"^ ° • .

1 .

2.

3.

If extraction
14 days from the jdjQ^of &
(flagged "J") anj

•'vx1'*"'1" •̂v**;' v''.' ""

more than 7 daysjaodjess tniin
ited"

the
and "not-

re than 40 days but
extractigJTflag positive results as

lyzed more than 80 days from
results as estimated (flagged "J")

collection, flag positive r

ateE,. Clf'the extradsfq
the date of

^ and "not-det

If extraction of
28 days from,
(flagged TX

8. £•'

performed more than 14 days and less than
collection, flag positive results as estimated

" as "UJ".
£v

samples was performed more than 28 days from the date
:$$f positive results as estimated (flagged "J") and "not-detects"

; for the solid samples were analyzed more than 40 days but less
?0 days from the date of sample extraction, flag positive results as

estimated (flagged "J") and "not-detects" as "UJ".

If the extracts for the solid samples were analyzed more than 80 days from the
date of sample extraction, flag positive results as estimated (flagged "J") and
"not-detects" as "R".

If samples are received at temperatures greater than 6°C, flag positive results as
estimated (flagged "J") and "not-detects" as "UJ".
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in. INITIAL CALIBRATION ,,tE£ ^

A. Review Items ,••$'*& ^'••'*?'"'•$
•**.;<). x-''

Calibration summary forms, integration $p3jjpiMifcj
.-,, ̂ l̂*^*^"

B. Objective

Compliance requirements for.^ati
the instrument is capable^
compounds.

c.

snjt calibration are estaMshed to,.eB?9re that

initial cabbrau
be noted that
method for

chl^nated herbicide target
range depends on the

h analytical sequence or as
criteria are not met. The low
method detection limit The

define the working range. It should
internal or external standard

visible on the chromatogram.

standard deviation (%RSD) for the initial calibration
! <20% for all compounds for linearity to be demonstrated. If

of 20%, then the calibration curve (binomial, cubic, etc )
1 for the particular compound.

B|g|' Verify that the correct concentrations of standards were used for the initial
calibration based on the laboratory analytical SOP.

2. Verify that the correct initial calibration was used for all samples.

3. Verify if all sample results were calculated using the initial calibration in the
proper way. Specifically, if the RSD for a particular compound is <20%, the

ENVIRONMENTAL STANDARDS
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average response factor should be use^ff tKi£l?^5&r a particular compound
is >20%, the entire curve representii :̂|b«^workin3ajjstandards must be used.

Evaluate the initial caUbration'ISfWbr atftajEget compounds,

a. Check and re factors (RFs) and av
three targefcjixfepou^^ verify that the recalculated ^v|
with the,y^y^icy-*ei»fted value(s). ;rt"'

b. standard is ^ on the

If any target c
calibration
judj

ic %R^T)for three{|iifget compounds; verify
le a^i^idpkh^iaboratory- reported values.

a %RSD less than or equal to
T is used for quantitation.

restBt is associated with a low concentration initial
is not visible on the chromatogram, professional
determine the magnitude of the bias.

letects" for that compound with an "UJ" If the standards
a severe lack in sensitivity (e.g., the higher calibration

ds are barely visible), the reviewer may elect to flag "not-
i" for that compound with an "RH.fetects

,*r~

If any target compound has a %RSD greater than 20% and the average
response factor was used for quantitation:

a. Flag positive results for that compound as estimated (flagged "J").

b. "Not-detects" for that compound may be qualified using professional
judgment.
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W. CONTINUING CALIBRATION

A. Review Items

Calibration summary forms, integration rejjo^f^y&chromatograms.
/J-*S-ii3-S:-*$:J1B:.i'2r!k

B. Objective .sji

Continuing calibrations are per^p^\^verify that the initial calibration^^uWe- is still
acceptable for quantitatioj^ |̂̂ ul |̂imp^respej |̂fl^tositivity and ac^rafej^.^pn ai$ay-to-day
basis. /?^* N':v."..-Ss •*•'* •*'• * -.X....-..T.;'. ..s... ..>

C. Criteria

target e&mpounds and surrogate
~ and after all samples have

tion check must be at the midpoint

calibra
are anal

,The concentrafeem oTthe
*of the curve. H^

The percent di
response must
the conunui

_t ..v?;:met, a neSŝ

reen the predicted response and the observed
by More than 15%. If >15% difference is observed,
must be reinjected once. If the criterion is still not

ion must be performed.

calibrations after the first continuing calibration
used to establish daily retention time windows must be

Established retention time windows.

Verify that the continuing calibration was run at the required frequency and
that the continuing calibration was compared to the correct initial calibration.

2. Evaluate the continuing calibration RF for all target compounds:

a. Quantitatively verify that the response factors were calculated properly;
verify that the recalculated values agree with the laboratory-reported
values. (Recalculate three values for each continuing calibration).

ENVIRONMENTAL STANDARDS
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3.

b Verify that the peaks for me !̂c|ic^vî |*ipa r̂*ations are clearly visible
on the chromatograms. /r^lvr^ ^?>

Evaluate the %D between thef'e^gcted r^Cinse from the initial calibratiofi.atid
the observed response froajl |̂ci^auing calibration for all compound;^ ;.v;

Check and<!jtt^ilculate|ftiB %D on three target
the recal< t̂e|̂ al3fes^w:ee with the laboratory- rep

a.

b.

E.

ilished that all
the established

frequency, a stl^aient to
review. In addMbn: ~

a.

b.

2.

lot performed at the specified
be indicated in the quality assurance

compound as estimated (flagged "J")

for that compound with a "UJ" or, in severe cases,

id has a %D greater than 15% in either the continuing
x>re or after the applicable project samples:

positive results for that compound as estimated (flagged "J") on
both sides of the noncompliant standard back to the last compliant
calibration.

"Not-detects" for that compound may be qualified "UJ" if the bias is in
the direction of a sensitivity decrease. If the bias is in the direction of a
sensitivity increase, data may be acceptable for "not- detected" sample
results.
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.•,:•/.. .,,-x* -.-'Wlf
v>A:"*---'~~;iv *"" ;'•"*•*

,—s X£ *••..-** SSj*'
3. If any target compound is outside the.î S^es!lp^J5aretention time windows,

the associated sample chromatQ^l^^must 8e^ carefully evaluated using
reviewer-generated expanded i "'" "

If the chroma)

ON SOP
Revision: 2

target
lows, "not-

!fpr the compound
* ;ed "R". This

of the noncompliant

ion are not visibly present on
for those analytes should be

RETROD AND FIELD/EQUIP.

J the absence of peaks $
compounds of interest usin|j;f§|pande<i:

data usability is not ~
quality assurance review.

Review Items ,-^T^.
jii:;«si-sSV^^*v *s', ,t*"?' vv «-\^"̂•"*̂ ^

QC summary forms, chrataatoglsibs and integration reports.

ylank analysis results determines the existence and magnitude of
The criteria for evaluation of blanks apply to any blank associated

If problems with any blank exist, all associated data must be carefully
evaluatedf^Petermine whether or not there is an inherent variability in the data or if the

ixJ * V

problem i£*an isolated occurrence not affecting other data. If the laboratory blank has
reportable target analytes (at or above the QL), the entire sample batch is reextracted and
reanalyzed.

C Criteria

1. No contaminants should be found in the method blanks.

ENVIROMMEMTAL STANDARDS
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2.

3.

A method blank analysis must be
batch.

The method blank must bet
samples for each i

D

for each extraction

GC system used to analyse

blanks on the forms
) to

ilTblanks
f ttien the review
should be qualified*

ion in the case of unsuitable
..#•

extraction batch

ased

Positive sample n
concentration of the
for target
sample, qualifi
highest co
blank

described in Criteria 2 and 3 in
Igment to determine if the associated

on the origin and circumstances of the

led for associated blank contamination unless the
the sample is less than or equal to 5-times (5x) the amount

where more than one blank is associated with a given
upon a comparison with the associated blank having the

contaminant. The results must not be corrected by subtracting any

ins are as follows:

1. £*" If a target compound is found in a blank but not found in the sample, no action
is taken.

2. If the sample result is greater than the quantitation limit (QL) but less than the
required amount (5x) from the blank result, the sample results are qualified as
"not-detected" ("U").

ENVIRONMENTAL STANDARDS



amount (5x) from the blank result^
as "not-detected" ("U").

3. If the sample result is positive but less Jsl

4.

5.

If the sample result is
result, the sample

If gross
affected
interfere

SOP
y Revision. 2

ace? August 1, 1995
' Page 9 of 20

is less than the required
to the QL and is flagged

required amount (5x) from

(i.e., saturated peaks ̂ ^ffb|
iated samples should be qualified^ap^t due to

.̂ <i38SStafe.. '̂•'••'TOV ,̂ \.*î v '-'•*
stbei

VI.

mm
performance (acculjbcy

by means of spiki
§i3hpound (typically 2,4-DB or

C.

&*mx®>&

icy) on individual samples and blanks
samples are spiked with the surrogate

sample extraction.

Criteria

1. One (typically 2,4-DB or 2,4-DCAA) is added to all
prior to extraction and esterification/derivatization to

jvery in environmental samples and blank matrices.

for the surrogate compound are typically specified in the QAPP or
_^ laboratory. If recoveries are not specified, utilize a criterion of 30-120%
for samples. If any recoveries are <30%, applicable samples should be
reextracted.

D. Evaluation

1. Check raw data (i.e., chromatograms and integration reports) to verify the
recoveries on the surrogate recovery QC summary form. Check for any
calculation or transcription errors.
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The following should be determined ̂ ^^he^syint^ESe recovery QC summary
form(s): ^Ifk '&*

a. If any surrogate cor
should be a
sample

is Ipftw the acceptance criteria^3iei$
that the noncompliance j^lT' '

laboratory deficiencies. -^^
t:vi«y'?>&:.->-•*> *v

r^
form appropriately if a sun

lence of reextractjoji and
acriterio

of specificatiMj«For
f^-T S$S?i&ttsg approaches are suggested:

If the surrogate

a.

b.

is. Be
fa. Note

8/o guidance

itside the criteria.

the recovery for the surrogate
fd recoveries out of specification, the

is ggggfer than the upper acceptance limit:

impounds are qualified as estimated (flagged "J").

rt-de^ted" results for target compounds should not be qualified.
fir

:e recovery is greater than or equal to 10% but less than the
itance limit:

Positive target compounds are qualified as estimated (flagged "J")

:3jij£ b. "Not-detected" results for target compounds should be qualified "UJ"
1̂;̂

Note: When there is an unacceptable surrogate compound recovery followed
by successful reextraction/reanalysis, the laboratory is required to report only
the results for the successful run.

ENVIRONMENTAL STANDARDS
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3. If the surrogate has a recovery less

a. Positive target a)mpou^<;rK^di .̂aj;e qualified as estimated (flagged
"J"). '''-'^ '""^

b.

VH INTERNAL STANDARDS (if'

compounds should be quajjfi,|d "R"'*: ;

ity and response are stable
ititation of positive results of all

1. Internal standard coi
immediately before J.
stable during eadSv

2. Criteria for i

to all field samples, QC samples, and blanks
:o the GC to ensure that sensitivity and response are

are typically specified in the QAPP or by the laboratory
utilize the following guidance:

times of the internal standards in the samples and blanks must not
re than ±30 seconds from the retention times of the associated

ration standard, and are county of the internal standards in the samples and
blanks must not vary more than a factor of two (-50% to +100%) from the
associated calibration standard for all samples.

ENVIRONMENTAL STANDARDS



HERBICIDES 'ATIONSOP
Revision: 2

' August 1, 1995
Page 12 of 20

D Evaluation

1. Verify internal standard compounds ,v«e^ aafled^l© all samples and blanks (if the

E.

internal standard method of quantitatfeft^used fopfte analysis).

2. If any internal standard
specified), there should
sample matrix effects rat^

Action

confirm that the
deficiencies.

a&a county
ts 'T' .and "not
nal

Data are qualified^
standard compot&f^pbit o

1.

internal stand
%*but greater than or equal to
^•"positive results 'T and ";

;> from the internal standan

3. If an internal
calibration int
the compouni

17 ' ,ion. For internal

ileis greater" than tJje upper acceptance limit, flag
Ited" regiaSs.̂ S?* fi>£ the compounds quantitated

than the lower acceptance limit
ciated calibration internal standard, flag

"UJ1 for the compounds quantitated

4. Wh(
are

for a sample is less than 10% of the associated
positive results'T' and "not-detected" results "R" for

from the internal standard.

retention time varies by more than 30 seconds and no peaks
sample chromatogram, then there may be no impact on data

; if peaks are observed in the sample chromatogram, professional
exercised on a case-by-case basis.

MATRIX^ SPIKES/MATRIX SPIKE DUPLICATES, BLANK SPIKES AND
LABORATORY CONTROL SAMPLES

A. Review Items

QC summary forms, chromatograms, and integration reports.

ENVIRONMENTAL STANDARDS
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B. Objective
. ,

Data for matrix spikes (MSs)/Matrix Spike D9î caeK;;̂ 4SDs) are generated to determifle
long-term accuracy and precision of the 'ifta^cal i|$$nod on various matrices arid, to
demonstrate acceptable compound recQjaa^^l^laboratory at the time
These data alone are not used to ey.alite^ '̂iCcWacy of other samples. The
spikes (BSs) or laboratory contr^J^Jampie^^CSs) are generated to
accuracy. The results of blank^k^irfrlvied to assess the accuracy

-- xiW «• ?S J

blanfc •

. .r**»sw.'5ftv,i_ .£
<:VS :̂̂ ;£S*:'
vA jiEiss&a^

*««.,,
perjlb samples. BS (or

per 20 samples, or

SD RPDs should be within
on each project (QAPP) may

project-specific recovery and RPD
as guidance.

«&
specify differeii^aiteria.
criteria. ThefoHo

50-135%

50-135%

50-135%

RPD

20%

20%

20%

is below the acceptance criteria (laboratory-generated only) in
(or LCS) analysis, all associated samples must be reextracted and

D. ion

1. Verify that an MS/MSD and BS (or LCS) were analyzed at the required
frequency.

2. Inspect results for the MS/MSD and BS (or LCS) recoveries and the MS/MSD
RPDs on the QC summary forms and verify that the results for the recoveries
are within the specified limits.

ENVIRONMENTAL STANDARDS
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4.

Action

Verify transcriptions from raw data

Calculate the RSD for the positjj^
and MS/MSD analyses.

No action is
professional ju<
conjunct!
qualificj&aSiTof

SOP
*<?.•'/'' Revision: 2
>; August 1, 1995

Page 14 of 20

compounds in the initnfl
'

2.

D data alone.
reviewer may use the MS

MS/MSD
for theused

in the MS/MSD has a
limit, positive results for

should be considered estimated

NBS *̂

'•N&*

3.

d.

If
recov*
that cornp^und.
(flagged"!").

-?>
If the .rfe^eK?of almatrix spike compound in the MS/MSD has aA-.-,, ̂ J^aĵ j?'
recovery-^^ghan the lower acceptance limit and >10%, the positive

Ompound in the unspiked sample should be considered
^(flagged "J") or the "not-detected" result should be flagged

recovery of a matrix spike compound in the MS/MSD has a
jvery less than 10%, positive results for that compound in the

unspiked sample should be considered estimated (flagged "J") and
"not-detected" results should be flagged "R".

If the RPD is outside the acceptance criteria, positive sample results for
those analytes should be considered estimated and flagged "J".

In instances where the BS (or LCS) recoveries are outside acceptance criteria,
Actions 2a, 2b and 2c above are applied to all samples (of similar matrix) in
that extraction batch.

ENVIRONMENTAL STANDARDS
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4. If the RSD for the positive results jE§£j!n
initial and MS/MSD analyses
compound in the initial sample/̂
more of the results in the initM|̂  M
the positive result i
a 2xQL window.

SOP
Revision: 2
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target compound in the
the positive result for the
("J"). Exception: if one' or

analyses is less than SxOJ^.ilSg
"J" if the three results fajf;oui$d;e =

<:;'̂
A:**

DC. COMPOUND QUANTITY]
.<<$!$'

A. Review Items^f ?k,

QC summary

B.

reported quantitation limits

/!1$lr "*#....
ft • *v ", - ffl̂ r''i^^-'

2.

as the adjustment of the QLs, must be
?uie correct equation specified in the analytical SOP

ation must be based on the average RF from the four
bndards if the RSD is <20%. If the RSD is >20%, the curve

^quantitatioa

' that the reported quantitation limits are less than or equal to the QAPP-
specified QLs. If sample dilution is necessary due to elevated target compound
concentrations, or if interference related to the sample matrix is observed, the
QLs reported by the laboratory may exceed required limits.

For all samples, raw data should be examined to verify the correct calculation
of all sample results reported by the laboratory. Integration reports and
chromatograms should be compared to the reported positive sample results.

ENVIRONMENTAL STANDARDS
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3 Verify that the correct RFs are used
are used consistently throughou|-;
quantitation process. y!

4. Verify that the QLs
not accounted

Verify that the same RFs
ther* calibration as well as the

to reflect all sample dilutions, that.ajp&

Action

If quantitation^,
quantitation
interfe

<^v,.

.,4 ^ * *^v

to assess the
be -abted in the quality

by the designated
resolve any differences. If a

«ie professional judgment to decide
:ances, the reviewer may determine

and integration reports.

Ses may be taken and analyzed as an indication of overall precision These
re both field and laboratory precision; therefore, the results may have more
laboratory duplicates, which measure only laboratory performance It is also

expected mat soil duplicate results will have a greater variance than water matrices due to
difficulties associated with collecting identical field samples.

ENVIROMiENTAL STANDARDS
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c Criteria

There are no specific review criteria for field, î liî ^nalyses comparability within the
published methods. However, the QAPP shotjll^enne Q^feld duplicate criteria for solid and
aqueous samples as part of the data quali^u^e^^

D. Evaluation

Samples which are field dupjil
Records or by contacting^
sample and duplicate aa

Action

Positive
the follQ^

identified by reviewing the ChaS^KSustody
—«-—•- - - - ' *'

sample values S&telfthan* **̂ "S'«,\ .

A control limit of ± 2
QL. ,<^4PP IfS?

A"! \v • V Js "•-• . \f ^fv?

SYSTEM PERFO:

compare the ppiS^prt&ptfbr each
00$fi3|̂ ;;5SS|?

i:.r-,;<i>'
• \**•̂ >

in the |alnple and its duplicate if

the RPD shall be used for
Qh^ps

tf
used for sample values less than 5x the

During t&^esfiod following instrument performance QC checks (e.g., blanks and calibration),
changes mly occur in the system that degrade the quality of the data. While this degradation
would not be directly shown by QC checks until the next required series of analytical QC runs,
a thorough review of the ongoing data acquisition can yield indicators of instrument
performance.

ENVIRONMENTAL STANDARDS
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c Catena

There are no specific criteria for system
to assess the system performance.

D Evaluation

1.

vSs
£rtON SOP

'•:r' Revision: 2
: |̂̂ |y'August 1, 1995

Page 18 of20

|̂ |̂î |ttonal judgment should be applied

Abrupt, discrete:^s^th^Mromatogram baseline may im
the instrumentT'slS^^itA)^- the baseline setting. A baseline1
• .- xt̂ sssv ~^x*$i*£ir- • •^•"SX-te*-. . -—indicate a^^^KSel^msitiyj^Me instrument

;et
; in the

pr near the
cate problems

•adation of the
VV *~*Xv*<vx^ y'#r

v̂ S-'v™
&&

t& qualitative and quantitative
include:

in absolute retention times for

ig or peak splitting that may result in inaccurate quantitation

n Wjudgment must be used to qualify the data if it is determined that system
degraded during sample analyses. The data reviewer must use all the

iriformatioflNivailable (surrogate recoveries, MS/MSD analyses, LCSs, etc.) to try to ascertain
the effect of baseline or resolution problems which may have occurred during the analysis.

ENVIRONMENTAL STANDARDS
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Xn. OVERALL ASSESSMENT OF DATA

A. Review Items

Entire data package, data review results^j^p^B^^Sampling and Analysis Plan. 4—i;.̂ ,;;
V iV '̂*y^*^a*'*>;''**i" --f '̂̂  ^' v;:"

B. Objective &5t *^«r NiSscV";

:; % *!^
i'.'.tK-'*;')uf\.

The overall assessment of
expresses concerns and §

C. Criteria

Assess the o;

Revie:

ewernarrative in which the
ssible, the us||

additive^

A'?\*.'U\:;VV

^1^ ^L^*?2*'
.."<>^^wfes

'̂ 1%V_ v«4 ̂ ^^^*# ^^-
'; C$i"

.?;X«K j^^. sis . .
data, keeping in mind thematerials.,!;);) assesspp overal^i

__^ v .A, w.̂ gsj,̂  ^*y _ -^-*-
ivaluauon *§^

^v .̂ ^^ £*>
Evaluate any technjj^J^fG^^KWmch have not been previously addressed.

2. If appropriates
the datat
all avai
comrni

E.

m is available, the reviewer may assess the usability of
gnt in avoiding inappropriate use of the data. Review

including the QAPP, Sampling and Analysis Plan and
the client that concerns the intended use and desired

2.^'

Unprofessional judgment to determine if there is any need to qualify data
which were not qualified based on the QC previously discussed.

Prepare a fully documented quality assurance review which provides the client
with an indication of the analytical limitations of the data. If sufficient
information on the intended use and required quality of the data are available,
the reviewer should include his assessment of the usability of the data within
the given context.
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XH AUTHORITY
- A

This data validation SOP for the analysis forixS^r^^i^erbicides has been prepared; by
Environmental Standards, Inc. This SOP repr^s^Jtg inteiig^control copy ____issued fb

photocopied or used by any
written permission. ,.-;'except Environmental Standards,

SOP approved by:

Rock J. Vitale,
Director of CherniS$]r£ * -O w*»

^V.^K ";.;&, -^x•̂sV** ~:>^ ^-^&«jir^y>?*"*8c ;•;••
.-•?> ^SS2*». '--.ff$M. \^^.^-y''

**-**•* V.-^Jsr-
¥->.-'v
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STANDARD OPERATING PROCEDUREsftl
OF VOLATILE ORGANICS

I METHOD SUMMARY

Water Samples

The volatile compound^
and-trap method
components
complete, tl
sample conj
GC or c:
bore

Dre capil
u'mns can be dir

IEt-" 'j y$'?- 4.f~-sj*^r+f>.'r\-tf$-
\^'^^f

v*«. .»t'v* .,:.^-
t--'V>A* ^*^*
—— V- ^^^_.^^^<;;.

II

purge-
samPle

purging is
desorb trapped

capillary column
flast^vaporated to a narrow
^nperature programmed to

•ometer (MS) interfaced to
arator, whereas narrow bore

' level - an inert gas is bui
prior to purging. The an;

Medium level - a m
methanol
GC/MS

ugh a mixture of reagent water and 5 gm of sample
eds as described above.

£d arl^int of soil is extracted with methanol. A portion of the
with reagent water. This solution is then subjected to

and trap, as described above.

A.

TIMES

Form I volatile organic analysis (VOA), Chain-of-Custody records, raw data, and
Case Narrative

See Section XVI for Authority and Application of this SOP.

ENVIRONMENTAL STANDARDS
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B. Objective

The objective is to ascertain the
sample from the time of collecti(^j

c.

on the holding time

..«:e*i
x.-.v*:;.

Technical
water matrices.

holding times have only been el^
criteBagfiSfctf/ater samples .^g&fc&lloV

2 or below) wat
co\

For purgeabl
that have not b^ii pr','* *

time is 7 days from

For solid s
collection.

i- i *.- nEvaluation Pr

r'for

Water samples,

C), acid-preserved
time is 14 days from

cooled water (4±2°C), samples
f 2 or below, the maximum holding

um holding time is 14 days from sample

E. $

•*'•£•ies are established by comparing the sampling dates on the
records with the dates of analysis on the VOA Form I's and the

ae the sample records to determine if samples were preserved.

•scVv

If technical holding times are exceeded, document in the quality assurance (QA)
review that holding times were exceeded and qualify the sample results according
to the following criteria:

ENVIRONMENTAL STANDARDS
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1. Unpreserved Aqueous Samples:

a. in unpreserved (pH>2)
titan 7 days but up to 14

For aromatic comp
water samples anal'

* . *"•?!*<,

sample collectioĵ '|̂ p^ !̂e aromatic sample results
(flagged "r')̂ to"d"ffe ;̂not-detects" as "UP'.

For no&i^JBatic.l^ompounds in unpreserved
up to 28
results 'T')

~,.w»«f" •̂ WL

Pl38*%»
•*£>••

andyzefFSiore

ftpreserved (pH>2)
the date of sample

Ifestimated (flagged 'T') and

[preserved (pH>2) water samples
the date of sample collection, flag

positive'resultf^leS^flagged 'T') and "not-detects" as "R"

a. pples analyzed more than 14 days and less than 28
eTtime of sample collection, flag all positive sample

istimated (flagged'T') and "not-detects" as "UJ".

aqueous samples analyzed more than 28 days from the time of
iple collection, flag all positive samples results as estimated

(flagged'T') and "not-detects" as "R".

^S^ai Solid samples:
«BV

a. For solid samples analyzed more than 14 days and less than 28 days
from the time of sample collection, flag all positive sample results
as estimated (flagged'T') and "not-detects" as "UP'

b. For solid samples analyzed more than 28 days from the time of
sample collection, flag all positive samples results as estimated
(flagged "P') and not-detects" as "R".

ENVIRONMENTAL STANDARDS
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^ ;•- -••.*

Comounds

benzene
chlorobe

1,3-dicbJcjrbber4 •? f*s » &r

1,4-dichlorobenzene
ethylbenzene

toluene :"
xylenes f,,^|

itory with a te:
the temper;

T with

If high temperatu
used a method
cooler tempe
were
not re
this i

than
oler was

^bottle, flag
not-detected"

AHport.

iperature greater than
was measured with an IR

ive results as estimated ('T')
). In addition, note the

for project samples, but the laboratory
•ature bottles or IR guns for measuring the

imment in the report that high sample temperatures
method of measuring the cooler temperature may

>e temperatures, and data was not qualified based on
ition, note if the laboratory indicated the presence of wet
the sample cooler.

III.

A.

B.

Form V VGA, bromofluorobenzene (BFB) mass spectra, and mass listing

Objective

GC/MS tuning is performed to ensure mass resolution, identification, and to some
degree, sensitivity. These criteria are not sample-specific and should be met in all
circumstances.

ENVIRONMENTAL STANDARDS
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Criteria

The analysis of the tune must be ,jijgfe[S
period during which samples^
performance check compoun<$£j
abundance criteria given bdj&jv. 's:
Contract Laboratory
performance is not ad

Note: All ion
even though

beginning of each 12-hour
analyzed. The

iiilvolatile analysis, must
, that alternate tuning criteria f l f e d 625;
vji'' * ¥"> v£ x7?.«*Tt?. . '

etc.) is acceptable as

ena
95

mass 95
relative abundance

of mass 95
2% for mass 174

er than 50% of mass 95
5-9% of mass 174

95%, but less than 101% of mass 174
5-9% of mass 176

be normalized to mass 95, the nominal base peak,
;e of mass 174 may be greater than that of mass 95.

ie data presented for each tune with each mass listing submitted
e the following:

Form V is present and completed for each 12-hour period during
which samples were analyzed.

b. The laboratory has not made transcription errors between the data
and the form.

c. The laboratory has not made calculation errors.

ENVIRONMENTAL STANDARDS
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E.

2.

3.

4.

Verify from the raw data that
mass listing is normalized to mas#$5l '-

Verify that the ion abundanc^l^ria
175, 176, and 177 are o

All instrument
analysis.

>£S5*

SOP
Revision 0

March 16, 1996
Page 6 of 30

is correct and that the

. The criteria for
to the specified

be identical to those

If mass assignment is i
rather than i

Ifionabund
to
abund

5.

which do not
e the necessary

forms or has made
:s, the reviewer must use

mass 96 is indicated as the base peak
dated data as unusable (flagged "R").

are*hot met, professional judgment may be applied
;ent the data may be utilized. The critical ion

BFB are the mass 95/96, 174/175, 174/176, and

't6 use analytical data associated with BFB tune not meeting
ements should be clearly noted in the QA review

reviewer has reason to believe that the tuning criteria were achieved
using techniques other than those described, additional information on the
tuning should be obtained.

IV INITIAL CALIBRATION

Review Items

Form VI VOA, quantitation reports, and chromatograms

ENVIRONMENTAL STANDARDS
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B. Objective
* T ' >-, .- >• , ;, '••.

Compliance requirements for satisfac4<?rX^ns^SraCent calibration are established;to
ensure that the instrument is capaftie^jf pro$2cing acceptable qualitative "and
quantitative data for target

•Srit=a I ^•-<*a'> <^& :-maiiaeî as willow? sampl^jl?^ '̂**• . ;

e average
calculated
5-point calibration
(SPCCs) are chec
met before
laboratory mu«fc

calibration, the Jnstrurnehjc.yinlist be
' .f!

initial cdibra^jigj^jsife^ied with

dete.e^pnimi|!^ffi)L) for that
dards^K^^bcontiilri the analytes ati*«* r.|S»t>f the instrument.

.V
h^nstrument^ifiould be performed in
?•*«> li*A -A

enzene
,2-tetrachloroethane

for each compound must be
s for each compound from the

Performance Check Compounds
ivaverage RRFs. These criteria must be

lyzed. If the criteria are not met, the
em and recalibrate the instrument.

olatile SPCCs are as follows:

0.10
0.10
0.10
0.30
0.30

'// . • 'N
3T^f^ Separate initial calibrations must be performed for aqueous samples (or

x'~ medium-level soil samples) and for low-level soil samples.

4. The RRFs for all volatile target compounds in the initial calibration should
be greater than 0.050.

5. The percent relative standard deviation (% RSD) from the initial calibration
must be <30% for each individual calibration check compound (CCC).
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The CCCs are: IJ-dichloroethen^J^brofo^^l^-dichloropropane,
toluene, ethylbenzene, and vinyl chic„•'":<
If a %RSD greater than 30 !̂̂ ii||gured;for any CCC, then corrective
action to eliminate a systea |̂p9§^^^[' column reactive sites is required^
before reattempting ca^ îcm -̂..̂  ,^t^>* ^^ *-"-̂  V'i-." •?;;. j.i-ii: .< *•••'.:

Ifthe%RSDofan
be constant
for any quliiiiati<

If

is 15% or less, then the RRF islfipi
on raf^^fead the

the'̂ ^oratory must
IkfiOfrcentration using
UAflA'-S*

idards were used for the initial

Verify that the co
level soil samp
purge).
If any
the corr
s

ition was used for aqueous and medium-
;e) and for low-level soil samples (heated

calculated using an initial calibration, verify that
(i.e., the 50 ng/l standard) was used for calculating

"that the samples were analyzed within 12 hours of the

«initial calibration RRFs for all volatile target compounds.

Check and recalculate the RRFs and average RRFs for at least one
volatile target compound associated with each internal standard;
verify that the recalculated value(s) agrees with the laboratory-
reported value(s). If errors are detected in the calculations,
perform a more comprehensive recalculation.

Verify that for all volatile SPCCs, the initial calibration average
RRFs are greater than or equal to the proper criteria. In addition,
verify that all other compounds display RRFs greater than 0.050.

»VmONIIEMTAL STANDARDS



5. Evaluate the %RSD for all volatile

a. Check and recalculate/^

.4%
J'̂ §%..̂ . ̂ $QP 8260A

Volatile Orglii&'c-ySilidation SOP
- • f^'i--.;'-^- , Revision 0
V ĵ;ij;:;- / March 16, 1996
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one or more volatile target
compound(s) and ve*Shat tfjfpfecalculated value(s) agrees'"with
the laboratory «f^ | ie(s) . If errors are detectedluMh^

ensive recalculati<jj£§v ;
* 1

E.

.

t compounds have a %

Flag ̂ $P?ts" for

If any volatileeiarget:
laboratory used
quantitation of

a.

of less than

|&s estimated (flagged 'T').

id as unusable ("R").

%RSD greater than 30% and the
on curve or the average RRF for

that compound:

ts for that compound as estimated (flagged 'T').

V.

s" for that compound may be qualified using
al judgment.

calibration did not meet all criteria for the CCCs and the
£s7 note the deficiency in the report. Validate all data based on the

stated in E. 1. and E.2., above.

***$$$
CONTINtftNG CALIBRATION

A. Review Items

Form VII VOA, quantitation reports, and chromatograms

B. Objective

ENVIRONMENTAL STANDARDS
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based and checks satisfactory perfor

c Criteria

1.
onc

The initial calibratioi
and verified
technique us
standard

8260A
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•- , • •tch the quantitations are
instrument on a day-to-day basis.,

The percent dflft b
concentration of
must be within

^••r.f.'K ,̂ *>#
'??->???«!<»«•*•?•

Verify t
initial

. c.leach compound of interest
during analysis with

is is accomplished by analy;
the midpointj.jjgn^CMtrat^plbr the

the SPCC
>unds. This is

the in^S^^Sb^atie '̂ If the minimum
must bĵ valuat8§l|lind corrective action

target compounds must be

;e initial calibration responses and the
fetermined in the continuing calibration

icet all of the RRF criteria as stipulated for the

tie continuing calibration was run at the required frequency and
le continuing calibration was compared to the correct initial

ation.

Evaluate the continuing calibration RRF for 10% of the volatile target
compounds (at least one per internal standard):

a. Check and recalculate the RRF for at least one volatile target
compound associated with each internal standard and verify that
the recalculated value(s) agrees with the laboratory-reported
value(s). If errors are detected in the calculations of the RRFs,
perform a more comprehensive recalculation.

ENVIRONMENTAL STANDARDS



b. Verify that for all
average RRFs are > £>.

Evaluate the % Drift be]
the concentration
compounds.

Calculate the

'%~;-;r SOP 8260A
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jet corajiafunds, the initial calibration

esp6'nses from the initial calibration and
the continuing calibratiQ^J'fof" all.

,r:::;' ;-^

ing the following equation.

HL %vil̂ t̂
^sx " ĵQ î5 38V >T

If the %
assumed to
CCC, corrective actij
determined aft
calibration
quantitative
analytc!
drifts

E. Actioi

itration

lected quantitation method.

20%, the initial calibration is
met (>20% drift) for any one

!en. If no source of the problem can be
tion has been taken, a new five point

.ted. This criterion MUST be met before
sis begins. In addition, if the CCCs are not target

far analysis, then all target analytes must display %

2 .

atile compound result has an RRF of less than 0 050:

a. Flag positive results for that compound as estimated (flagged 'T1)

' b. Flag "not-detects" for that compound with an "R"

If any volatile target compound has a %D greater than 250%:

a. Flag positive results for that compound as estimated (flagged 'T').

b. "Not-detects" for that compound may be qualified using
professional judgment.

ENVIRONMENTAL STANDARDS
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If the continuing calibration faile^^y' of ftfc^riteria for the CCCs or
SPCCs and the laboratory did j^^p^jS^e^the analysis and recalibrate the
instrument, note the deficien^.in^he (j£>ji£port. Qualify all data based on
the criteria of E. 1 and

VI. BLANKS

A.

B.

Review Items

Blank Fo

menT of blank

ted data must M&c
erent variability in||Bfe da
ecting other data. See th

specific information

i?i determine the existence and
.ibr'evaluation of blanks apply
ems with any blank exist, all

iermine whether or not there is an
lem is an isolated occurrence not

sance Project Plan (QAPP) for project-
and equipment blanks.

only a laboratory blank to be analyzed after a sample
the instrument due to high levels of target or non-

This blank must be free of interferences or the system
contaminated. Samples may not be analyzed until the blank

^demonstrated to be free of interferences.

Moft (if not all) laboratories will analyze a method blank after the
j continuing calibration and before sample analysis. The method blank
should be analyzed on each GC/MS system used to analyze samples for
each type of analysis (i.e., unheated purge [aqueous and medium-level solid
samples] and heated purge [low-level solid samples]). This method blank
should not display target compounds at levels greater than the reporting
limits (except for the common laboratory contaminants which should
display levels less than five times the reporting limit).

ENVIRONMENTAL STANDARDS



8260A
ilidation SOP

Revision 0
March 16, 1996

Page 13 of 30

D

E.

Evaluation Procedure

1 Review the results of all
(chromatograms and quantiti
target and non-target

2. Verify that if a sar^rttFsai
analysis with \$$ty$T
interference:

Action

Positive
the.._

.any fjsteink for
ount farther

. .'tOv'"-!'̂ 3.x.-ank
-*£?atiompanson

ritaminant. The n |̂|ts

ts on the forms and raw data
to evaluate the presence, of

blanks. ; •.

vthe instrument, the
and these laboratoryJ o

Speci

examination unless
or equal to 10x the

^mtaminants listed below
0psnd|ii In instances where more

^qualification should be based
ig the highest concentration for

by subtracting any blank value

a6oratory Contaminants

ows:

me&iylene chloride
acetone

2-butanone

!e compound is found in a blank but not found in the sample, no
is taken.

If the sample result is greater than the contract required quantitation limit
(CRQL) but less than the required amount (5x or 10x) from the blank
result, the sample results are qualified as "not-detects" (flagged "U")

If the sample result is positive but less than the CRQL and is less than the
required amount (5x or lOx) from the blank result, the result is raised to
the CRQL and is flagged "U" ("not-detects").

ENVIRONMENTAL STANDARDS
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4. If the sample result is greater than the^f^Ired l^ipnt (5x or 10x) from
the blank result, the sample results Q$£*^'-*:C~-*^

If gross contamination exists.4
compounds in the associa
interference

by GC/MS), all affected*,
lould be qualified as "R" due-4o~

^;?'\

6. The same considefa^^^^ejPto the target compounds
given to
sample am

that arej||nd i
f ̂ ^%*" " " ""

VII SURROGATE

A.

j^M5®^ CJDjjftctivejf**&^ *&

|*fe?c>;̂ S' Laboratory performance o
XW '^'"S-* •-••> . . J>
'̂ sc.vj'̂ -* artivitif"! All camnlp«,.Jaactivities. All

purging.

Criteria

iple is established by means of spiking
surrogate compounds prior to sample

o*S

or four surrogate compounds (l,2-dichloroethane-d4,
methane, bromofluorobenzene, and/or toluene-dg) are added

Iples and blanks to measure their recovery in environmental
sample and blank matrices.

Recoveries for surrogate compounds in volatile samples and blanks should
be within the limits specified below. If not, the laboratory must reextract
(medium-level analysis) and reanalyze the samples.

ENVIRONMEKTAL STANDARDS



Organic Validation SOP
,;^%l-Xy~v;' Revision 0
4.̂ Y^ March 16, 1996
vi^ "" Page 15 of 30

SURROGATE
-..-.'/jyf

Surrogate
toluene-dg

bromofluorobenzene
1,2-dichloroethane-d4

dibromofluoromethane

WatepftR?
oooo-

Solid %R
81-117
74-121
80-120

D. Evaluation

1. Ro verify the
calculation or_„_ ,. "t-w î-f".̂  v*L-**wJ6fA- ^(*f • ><--:^-,'«*i -v; v -

^^XJ!N'oqgerrors.
jlg|p|ĝ

iwing should^^etermine4,||̂ ii^he Si^rrBgate Recovery Form(s):

£ volatile fraction is out of
to confirm that the

matrix effects rather than

to perform appropriately if surrogate
criteria with no evidence of re-analysis

blanks have surrogate compounds outside the

ied based on surrogate compound results if the recovery of any
surrogate compound is out of specification. For surrogate compound

out of specification, the following approaches are suggested:

If any surrogate compound in the volatile sample has a recovery greater
than the upper acceptance limit:

a. Positive results for volatile target compounds are qualified as
estimated (flagged "J").

ENVIRONMENTAL STANDARDS



2.

b. "Not-detected" results for
qualified.

.

tf a surrogate compound in^
or equal to 10% but

Volatile Or

Page 16 of 30

mpounds should not be

has a recovery greater than
acceptance limit:

compounds are

tile target

*V î«

.jig vo l a t j a rge t

.^

Resul^|brw

qualifier 'R".

4. If, upon re-anal;
estimated (fl

3.

v U , r

0i£ ^€§2; :' ''
*

be

;overy less than

t\ •" -
®x&s ";̂ e qualified as estimated

tile target compounds should be

is again not within limits, flag the data as

MATRIX SPKE/M/^DC'S'̂ KE DUPLICATES

A. Revie\

B.

.tograms, and quantitation reports

Data for matrix spike/matrix spike duplicates are generated to determine long-term
precision and accuracy of the analytical method on various matrices and
demonstrate acceptable compound recovery by the laboratory at the time of
sample analysis. These data alone are used to evaluate the precision and accuracy
of other samples.

ENVIRONMENTAL STANDARDS
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b. "Not-detected" results for vj$$ffte tar%4^ebmpounds should not be
qualified. ^-v<*.

If a surrogate compoundjnjt^e|^latile«i5ainple has a recovery greater than
or equal to 10% but les^^ |̂̂ ^^er acceptance limit:

a. Positive j^
(flagged

b.

3.

tile target c 8 | l E ^
'

Recovery less than

qualified as estimated
4

»"'

itile target compounds should be

If, upon r e - a n a l r e c ^ r y is again not within limits, flag the data as
estimated ( f l a l i ' o r "UF).

MATRIX SPKE/MA^KBLSlptE DUPLICATES
^

B.

.atograms, and quantitation reports

V*

Data for matrix spike/matrix spike duplicates are generated to determine long-term
precision and accuracy of the analytical method on various matrices and
demonstrate acceptable compound recovery by the laboratory at the time of
sample analysis. These data alone are used to evaluate the precision and accuracy
of other samples.

ENVIRONMENTAL STANDARDS
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Matrix spike and matrix spike duplic
of one matrix spike and matrix
It should be noted that an
required by Method 8260
for the matrix spike/ma
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iuld be analyzed at a frequency
20 samples per analytica},|pbdi|
spike duplicate

sample

compounds are within the
percent differences for the

quality control criteria.

APP for project-specific j

No action is t
professional
matrix
detei

data alone. However, using informed
the data reviewer may use the matrix spike and

ts in conjunction with the other QC criteria and
'some qualification of the data.

inhere it can be determined that the results of the matrix
"spike duplicate affect only the sample spiked, then the

iteria should be used for the sample that was spiked:

If the recovery of a matrix spike compound in the volatile matrix
spike and/or matrix spike duplicate has a recovery greater than the
reported upper acceptance limit (or 130%, whichever is more
strict), positive results for that compound in the unspiked sample
should be considered estimated (flagged "J").

If the recovery of a matrix spike compound in the volatile matrix
spike and/or matrix spike duplicate has a recovery less than 69%
(or the laboratory's lower reporting limit, whichever is more strict)
and greater than 31%, the positive result for that compound in the

ENVIRONMENTAL STANDARDS
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unspiked sample should be co^deted es|jgiated (flagged 'T' or the
"not-detected" result shou |̂l|pfgged "tJJ").

c.

d.

If the recovery of
spike and/or mai
"not-detect

ike'Compound in the volatile rrja
icate has a recovery less

be flagged "R".

spike duplicate pairs exceed
enĉ ||»} (20%;

T that^^^fc should be

3.
• v L'-~ ^£v. ̂ uT < »*^ ^8^rmatnx spike/matn^»yke dupliw«feiaJei>+uaspiKed sample are greater

IbL . »>M.̂ . _ .. ^S&5^_ . - '̂" f̂î L^o'̂ '*?*'"*1* ;vN . ...

the
al^stimated

If the range
spike/matrix spike
CRQL (2xCRQL
than 5x the
estimated 'T

LABORATORY

A. Revii

the MS/MSD
s) and all results in

in the unspiked sample
'jSS^SS^^wcompounds among the matrix

piked aqueous sample exceeds the
and at least one of the results is less
result for the unspiked compounds as

B

LES (LCS)

forms, quantitation reports, and chromatograms

To establish and document the laboratory's ability to generate acceptable precision
and accuracy for each target compound in the analysis.

ENVIRONMENTAL STANDARDS
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C Criteria

The laboratory is required
demonstrate acceptable p
standard deviations for tb
analysis is not stipulate^* th
of LCS analyses
whichever is more

The reco
or

If either the %
laboratory must p^Sfo:

:e ;W aliquots of the LCS to v;
played by the recoveries

»unds. The frequency of the
tod; it is recommended that
batch of samples or per ,2wr f ^^»

st be within
for

±30%
be^ found in
narrow-bore

Ia|)S analyses must be less
ible 7 of the method.

met for any compound, the
:ective actions:

yze four LCS aliquots and report the
compounds.

iryaay reanalyze four LCS aliquots and report only the
'the target compounds which failed the %RSD or
iteria in the first series of LCS analyses. However, if

%RSDs or recoveries are again observed, the laboratory
reanalyze four LCS aliquots for all target compounds.

rlt sffBuld be noted that site-specific QAPPs may stipulate criteria for the
requency, %RSDs, recoveries, and corrective actions for the LCS analyses

7which are different than those stated in the method. In such cases,
determine laboratory performance based on the requirements of the QAPP
rather than the method.

ENVIRONMENTAL STANDARDS
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D Evaluation

1. Verify the transcriptions from^he ;fa^i>data to the summary forms.
Recalculate 10% of the repor1i^resufti^*(concentrations, recoveries, and
RSDs) to verify that tne^rt»i^f^^quantitated correctly.

. .
'•'« 'it

2. Verify that all rexs&Vfnes Ji^pfB target compounds are w^j^j^jpafc
stipulated -1----^v-*" •*""• v" "" -^^^^>-^;;:

3. Verify th^Sff^|s|fe less^tfiaff^^^iits provide&^£3fe&o*d for thetv^%rft ^SklP ""*• '̂ '̂
f£ •& .̂'..-CVXV.̂ - ^XNV'* ^?»;'̂ = .̂JC *̂'

<.r\'t *'A. ^«:.-..?:*.-.V i •"'Sv ^$$K î*

.,.;»<«,
.̂ îSS?

' ^»>

IS, exceeded the stated
LCS for all target"-*j ~T?7t"'** 7 b"fc*hr>>t**y- '* y *rf >fft yyMp*? *** *•*•*»&•" <J • ini • IITI T a i^rvm-,_ \vt~ii' ^_*v^u^ i\ji uai tfcvi ^\*\.

^^ poufl8s or reanaljaed the LC^ijIp^spnlx those compounds which
'€ ^^^^Sjpiayed unacceptable fruits. ^m&^erltCffy performed the latter, and

%<&Qg LCS">.resul̂ ^S'e agaî ||Ssierve4j;'-Verify that the laboratory then
1- aU tacget

•• '̂̂ ^•^
Xi5»Ci-!«SS$

"^_,.~^- ;;sx
".•i»iS> Is.

*•" Action
i<xj;:^

V: ',;^
... <^1

^*.*\;.«

The results for the LC^jamJj^ afe^ed to qualify data for all samples associated
with the LCS. If m6fî |||"one series of LCS analyses are performed for one
SDG, use the aj|aĵ $î ĵ ^^s and sample preparation logs (if provided) to
determine whic$$MipJ£sar^associated with which LCS analysis.

1.

3.

recoveries and/or RSDs were observed for any target
in the LCS analysis and the laboratory did not perform the

Action as required, include a note of this deficiency in the QA

If extensive transcription errors or missing data is noted during the review
of the data package, the laboratory should be contacted to provide the
missing data or resubmit corrected forms.

If at least one recovery (out of four LCS aliquot analyses) for a target
compound is outside the stated criteria (x±3s or x±30%, whichever is
greater), flag all positive results for that compound in all associated
samples as estimated ("J").

EHVIRONMENTAl. STANDARDS
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5.

If at least one recovery for a target|Q^»pouti4'ls7^ss than x -3s or x -30%,
whichever is less, but greater ths^jr-|&|ual to"30%, flag all "not-detected"
results for the compound in thS a&ocftifce$»amples as estimated ("UP').

the analysis
considered

If at least one recover^-l^p^^^ compound is less than
"not-detected" resuil&fSr^^'cbmpound in all associated sarngl '̂R" and
,1 1 /•_ _ ^if * "̂ j£isiV^ * I" * • * * ^ "̂ ""ii: '*••»•- « .̂« •(,mf?i

•y « ^-- '

,̂
3??̂

^br
)t neces

. ,:es in the

7.
_

samples ts|estimated

20% or 2.6x the
the compound in all

" results are not
|erye3un the LCS analysis.

Form VIII, quantitatifciiS.|̂ iJ5|rts, and chromatograms

Objective

InternaUsp^da
is

C

2.

ice criteria ensure that GC/MS sensitivity and response
analysis.

Every standard sample and blank must be spiked with internal standard
compounds. Recommended internal standards are fluorobenzene,
chlorobenzene-ds, and l,4-dichlorobenzene-d4.

Internal standard area counts in the continuing calibration must not vary by
more than a factor of two (-50% to +100%) from the previous continuing
calibration standard or initial calibration standard of the same
concentration.

ENVIRONMENTAL STANDARDS
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3. The retention times of the internal,ip&air^lEr^he continuing calibration
must not vary more than ±3(̂ ';̂ Snds frorii the previous continuing
calibration standard or the^jili|jia^VciRbration standard of the same
concentration. '"^v^* 5>^

4. If a continuing calibp,tiibn;^|§fdaTO9isplays unacceptable retentfflfiitimes or
area counts for onji-d/moret^Brnal standards, the ' ' •-'•.<•-?•.-.••
J.L- _ _ ^ l _ i __ __i*lii.i__2T?^i AtJSs J&^IA* ._ • _ _ _ i*i_ .. A* . _^H^.Cbntinuing calibration

failing continuing calibpjjon
the problem, rej
all samples a^sqy

<$^jL *r *r <*^
5. It shpuS^be ndttptliat th^5itre*emefeS^ned reteag

^""^»"-'.sT*k ^^ . — '«£i-iw^. _^^ • .,v<S.;5S»a

J^C |̂
Nfor the i^rt^l <?

count
Sratiffll^standard. The

nt^^doWiidt requirr%aalyip&r san^l^ch dftlay unacceptable
^-^eni^nes oc^f^^^or the jtifeiid s^pds. However, most

will TSS^yze samples;^j^iti)^ unacceptable internal standard
to,,verify mOT^ effec^f-^l^'pJlmtibD, site-specific QAPPs will

f°r J^^espooseff "for internal standards in the
^^I^F.' ;:^i4 "project;

• ,;*

*r Evaluation Procedure -: N-:' .̂ t\-|̂ ^
uT?*?. Xj'*"<\\>^v..v^*

1 Check raw data;;1^^^hrbliptigrarns and quantitation lists) to verify the
internal standaq^j-glimtion' times and areas reported on the Internal
Standard Afe^u^Bjiikre Forms (Form VIII VGA).

-.•X"-x^- ;\vv ^ti'••>'.'

'V>^ '''••y ^"'v ;^ il".'

Verify H^all r^ntion times and internal standard areas are within criteria

two analyses for a particular fraction, the reviewer must
hich are the best data to report. Considerations should

Magnitude and direction of the internal standard area shift.

Magnitude and direction of the internal standard retention time
shift.

c. Technical holding times.

d. Comparison of the values of the target compounds reported in each
fraction.

ENVIRONMENTAL STANDARDS
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e. Other quality control (QC) d

Action

If an internal standardxfjfea cwa|t for a sample or blank is
+100% of the areafe^1n«jcia|e |̂̂ andard:

or

a.

iterriff^tandard area
Reported as the

chromatographic;<pfQn|^;for
. £~k}*»X • ^"

XI.

reported (<25%), or if
ip-off, then a severe loss of
" target compounds should

R").

varies by more than 30 seconds, the
sample must be examined to determine if

any false positives^^^gatives exist. For shifts of a large magnitude, the
reviewer n|̂ i|̂ ua^^8ltial or total rejection of that data for that sample
fraction.|j^)Srtf^^sites should not need to be qualified as "R" if the mass
spectral ̂ ^met.

tki
&

TARGET^^IlQ^PMfJ^ENTIFICATION

A. *^ "̂ >,;'

Fonnvl, quantitation reports, mass spectra, and chromatograms

B. Objective

The objective of the criteria for GC/MS qualitative analysis is to minimize the
number of erroneous identifications of compounds. An erroneous identification
can either be a false positive (reporting a compound present when it is not) or a
false negative (not reporting a compound that is present).

ENVIRONMENTAL STANDARDS
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within ±0.06 RRT units of theThe relative retention times
standard RRT.

Mass spectra of thex,s4m |̂|̂ 8m^<Suhd and a current laborato^gTenerated
standard (i.e., the.̂ ^S spe6jj|g|n from the associated
must match acco^mox:!̂  t$e rollowing criteria:

a.

fee within ±30%
pie: For an ion

ice of 50^1 ij^ the standard spectrum, the
a-,. :._ tidESs^St. j^^ be between 20% and

Verify that the
the standard

mpounds is within ±0.06 RRT units of

spectra against the laboratory standard
, itaSieets the specified criteria.

be aware of situations (e.g., high concentration
Ig low concentration samples) when sample carryover is a

"Jand should use judgment to determine if instrument cross-
lion has affected any positive compound identification.

the chromatogram to verify that peaks are accounted for (i.e., major
peaks are either identified as target compounds, tentatively identified
compounds (TICs), surrogates, or internal standards).

E. Action

1. The application of qualitative criteria for GC/MS analysis of target
compounds requires professional judgment. If it is determined that
incorrect identifications were made, all such data should be qualified as
"not-detected" (flagged "U") or unusable (flagged "R").

ENVIRONMENTAL STANDARDS
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2. Professional judgment must be u
that cross-contamination has

data if it is determined

XII COMPOUND QUANTITATION

A. Review Items

Form I, Case N

B. Objective^&*\

«%
N ; - , v''\S>v

<»V;;* T^•*.;** «.,.->'
.̂ v^y '̂V^oSyx.-'.J^v

^SB§g33?«\

and CRQLs are

Compound
calculated accSffling
protocol.

a s d j u s t m e n t of the CRQLs, must be
v specified in the analytical

Compound R|̂ ^ t̂5-T)e Calculated based on the internal standard (IS)
specified ij^^heaSB^ical protocol for that compound. Quantitation must
be on tj^^l^tti^fon (m/z) specified in the analytical protocol. The
compo|̂ . quac^ation must be based on the RRF from the associated

Vqpyr that method quantitation limits reported by the laboratory are less
than or equal to the CRQLs. If sample dilution is necessary due to elevated

^l&f^ target compound concentrations, or if interference related to the sample
^ matrix is observed, method quantitation limits reported by the laboratory

may exceed required limits.

2. For all fractions, raw data should be examined to verify the correct
calculation of all sample results reported by the laboratory. Quantitation
lists and chromatograms should be compared to the reported positive
sample results and quantitation limits.

ENVIRONMENTAL STANDARDS
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Verify that the correct IS, quani
quantitate the compound. Veri
RRF are used consistently
the quantitation process, d

Verify that the CR(
and dry weight fac
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RRF were used to
IS, quantitation ion, and

IxJth the calibration, as well «$.

E. Action

If method
project „
ma

^̂
i1-"-

e Jfe(.e^adjusted to reflect all
accounted for by the

ton
int^fiirence

!dity of the elevat
""**"'

^
screpancies are

obtain
remains unsol

decide which value is the
determine if qualificatio

FIELD DUPLICATE

necessary or
"ould be used to

should be noted in

e contacted by the designated
could resolve any differences,

must use professional judgment to
these circumstances, the reviewer may

;, and quantitation reports

samples may be taken and analyzed as an indication of overall
These analyses measure both field and laboratory precision; therefore,

the results may have more variability than laboratory duplicates which measure
only laboratory performance. It is also expected that soil duplicate results will
have a greater variance than water matrices due to difficulties with collecting
identical field samples.

ENVIRONMENTAL STANDARDS
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Verify that the correct IS, q
quantitate the compound. V^EjSt
RRF are used consistently tfil|
the quantitation Procesŝ ^?|||

Verify that the C
and dry weight

iofll^and RRF were used to
same IS, quantitation ion, and
Doth the calibration, as \y<£l as

hav%|jeen adjusted to reflect all
accounted for by the rm

E. Action

If method

"*• ••°*Kv
£&'-*&»

; &Wrepancies^e^pC the lab
^ _ . r - . _ . _ _ . _ . _ _ to obta|[Ladclitior

i> î, '^F«y a discrepancy remaiatf'unsc^ ? *»* - >-^ r ' ^j
'decide which value is the bg '
determine if qualification^

..̂ 4«S>

FIELD DUPLICATE

A. Review Items

B

£5 .̂

corresponding
re necessary or

should be used to
em should be noted in

e contacted by the designated
E^hat could resolve any differences
'-V;er must use professional judgment to

these circumstances, the reviewer may
ited.

i, and quantitation reports

duplicate samples may be taken and analyzed as an indication of overall
sn. These analyses measure both field and laboratory precision; therefore,

the-" results may have more variability than laboratory duplicates which measure
only laboratory performance. It is also expected that soil duplicate results will
have a greater variance than water matrices due to difficulties with collecting
identical field samples.
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Volatile Org'am^X'alidation SOP
Revision 0
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C. Criteria ^>/%fe^,^Jg**-* -va-s^

E.

There are no specific review crit
Refer to the site QAPP for proj^j||gjfic
and RPDs.

Evaluation Procedure

Samples which
compare the n

Action

^Ir

plicate analyses comparability,
irements for sampling

be identified,
duplicate a

should,<'SP
arenotrneg^, ̂

a tar;

the»rollowing c

control
sample

A control limit of ±
sample values 1

V SYSTEM PERFO

A. Review Items

should
?he RPD.

in the sample and its

the RPD shall be used for

the CRQL for solids) shall be used for
KQL.

inn III VOA, and chromatograms

the period following instrument performance QC checks (e.g., blanks,
calibration), changes may occur in the system that degrade the quality of

the data. While this degradation would not be directly shown by QC checks until
the next required series of analytical QC runs, a thorough review of the on-going
data acquisition can yield indicators of instrument performance.

ENVIRONMENTAL STANDARDS



D.

Criteria

There is no specific criteria system
be applied to assess the system per

Evaluation Procedure

1. Abrupt,
baseline ma'
setting
instrui
co,

^p?^ ,J£OP8260A
Volatile Org^fc3?2flidatjon SOP

>"" Revision 0
March 16, 1996

Page 28 of 30

Professional judgment should

sing target
on. A baseline

strument zero, a

both qualitative and
performance include

• •sjr ĵfwyv'̂ ^
eventtttlshifts in absolute retention times of

elevated temperature.

Z«& ..paflP^tailing or peak splitting that may result in inaccurate
nutation.

judgment must be used to qualify the data if it is determined that
system perfonnance has degraded during sample analyses.

ENVIRONMENTAL STANDARDS



XV OVERALL ASSESSMENT OF DATA

A. Review Items

Entire data package, data revig.
Analysis Plan

B. Objective

The overall as;
reviewer
usability i

P 8260A
Volatile Orgi^cpifidation SOP

>:'• Vi-^i£>^._ ,/ Revision 0
March 16, 1996

Page 29 of 30

if available, QAPP and Sam

C Crit
^|kl&. «x*AV~ •vi«sr»'"« •=.«^%?iv .̂ct^ Vm-^v

.a brief narri
n the

the data
fossible, the

quality of the data, keeping in

2.

which have not been previously addressed.

ion is available, the reviewer may assess the usability
it the data user in avoiding inappropriate use of the data.

.able information, including the QAPP, Sampling and
and communication with the data user that concerns the

e and desired quality of these data.

Use professional judgment to determine if there is any need to qualify data
which were not qualified based on the QC previously discussed.

Write a brief narrative to give the user an indication of the analytical
limitations of the data. If sufficient information on the intended use and
required quality of the data are available, the reviewer should include an
assessment of the usability of the data within the given context.
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XVI. AUTHORITY

8260A
idation SOP

Revision 0
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Page 30 of 30

This data validation SOP for the analysis for v^Epie or^K^ompounds by GC/MS (SW-846
Method 8260A) has been prepared by Envirorli^ital slmdards, Inc. This SOP regfesenti
internal control copy _____ issued^p^^^fe° be photocopied or used
entity except Environmental Standard^n<i!\^|out expressed written permissior

SOP approved by: w
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STANDARD OPERATING PROCEDURES FORjSl D
SEMIVOLATILE ORGANIC COMPOUNDS BYj

INTRODUCTION

This method is used to detei
including most neutral, acid
methylene chloride.
(TCL), Priority Pollu
this method may
hydrocarbons
esters, nitros;
aromatic
polychlo

cable
pies are extr;

>ncentrated prior to
for separation and flltectii

•determined using internal
contents may affect qu;

require cleanup prior fSf
endosulfan I, endosulfj
analysis. Several chli
erratic chromatograpi

0
"March 14, 1997

Page 1 of 41

VALIDATION OF
>, METHOD 8270B)',

.ge of semivolatile orgj
organic compounds which

analyze for
imivolatile
addi

htha

Method 827i
(QC) proo
Plan

cor sgowever,
aromatic

ganophosphate
quinolines,

insecticides, and

jueous, soil, and solid waste
or other appropriate solvents

j»Tchromatograph/mass spectrometer
compounds. Sample concentrations

Interferences due to inherent sample
atitative determinations, and sample extracts

is. The compounds alpha-BHC, gamma-BHC,
Jsodiphenylamine are known to decompose during

ro substituted phenols and anilines are subject to

to laboratory interpretations of analytical and quality control
a. In addition, the project-specific Quality Assurance Project

ude requirements which differ from those presented in the standard
(SOP). Therefore, professional judgment must be used when applying

the SOP to all situations.

See Section XVHI for the Authority and Application of this SOP.
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II. TECHNICAL HOLDING TIMES

A. Review Items

Form I SV or equivalent,
logs, Case Narrative, and La

B. Objective

y records, raw data, sample
• T • I •Log-m documentation

Its based o
f extraction

The objective is
sample from

Criteria
*"H^

crit
7 dlys from
:o an
•ntained

holding time c:
(^{sediments, sludge, soils,

extraction and 40 days
for semivolatile anal
with Teflon®-lined
Waste sampl

D Evaluatio

of the

ds ffgooled (4±2°C) water
and 40 days from sample

semivolatile analysis are
ith a Teflon®-lined lid at 4°C.

mpounds in non-aqueous samples
14 days from sample collection to

iction to analysis. Soil samples submitted
ncaay contained in 250 ml, widemouth, glass jars

Waste samples may be submitted in 125 ml jars.
mperature preservation.

'times are established by comparing the sampling dates on the
records with the dates of extraction and analysis on the

?onn I's, the sample extraction logs, and the raw data. Verify that
iples were extracted and analyzed within the holding times specified above.
ae the Chain-of-Custody records and Laboratory Sample Log-in

doliamentation to determine if samples were preserved.
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ition
ision 0

14,1997
'̂ '"^^ Page 3 of 41
^m 't^ocXt.
W

Action

If technical holding times were exceeded,
review that holding times were exceed^ "
4-1 of SW-846, and qualify the

in tne quality assurance (QA)
"̂ î sijps n

th<$spSpecified in Chapter 4, Tablet
icco'niing to the following

1. For aqueous sample

a. samples was performed more
>f sample col

If aque
days fi
estimated (fla

•s,̂  than 14 days
iWs as estimated

lore than 40 days but up to 80
iction, flag positive results as

lot-detects" as "UP'.
r

... analyzed more than 80 days from the date
flag positive results as estimated (flagged "F)

sample extraction:

,id samples were extracted more than 14 days but up to 28
(from the date of sample collection, flag positive results "F and

"not-detects" as "UF.

If extraction of solid samples was performed more than 28 days
from the date of collection, flag positive results as estimated
(flagged "F) and "not-detects" as "R".
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4 For solid and waste sample analysis: ~£

If solid samples were
days from the date
estimated (flagged^.

If solid sami
sample
and "nc

^
alidation

Revision 0
14, 1997

Page 4 of 41

40 days but less than 80
.ction, flag positive results^as

[etects"as"Ur.

5.

b.

If aqi
4±2°

lyzed more than 80 days frq
sitive results as estimat

liquid
perfo
note thlf tern
was pres
impact

erature of
laboratory

.g determination

measured by placing the
bottles, taking the air

the thermometer in any free
ice, no qualification of data is

lent in the validation report should
the method of measurement, if ice

receipt, and that there is no direct
data.

•e of the samples was based upon the measured
the temperature bottle blank or using an infrared

ic following qualifications are warranted:

je temperature of the temperature bottle upon receipt at the
oratory was greater than 6°C but <10°C, a comment will be

'written in the data validation report addressing the fact that
elevated temperatures may lead to a loss of analyte; however, the
data reviewer has not considered the data to have been impacted
due to the stability and chemical properties (i.e., vapor pressure,
boiling point, etc.) of the semivolatile compounds.

If aqueous soil samples were not received at the proper temperature
of 4±2°C, flag positive results as estimated (flagged "J") and "not-
detects" as "UF if the samples were received at >10°C but <20°C.
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If received at >20°C, flag
"not-detects" as "R".

III

Waste samples are not q n temperature issues.c.

GC/MS TUNING

A. Review Items

Form V SV or e
and mass listing ̂ ^

B.

ation, and to some
and should be met in all

^

4|p^^ |.>V" "*
|||L ^fe The analysis of a 50 ng ini
•̂̂ *5f0 must be performed at the;*H

> X--1-" .r*.~ f^. * 1 * jR̂ Mî .\̂ -- «**-->̂  *"
*Zi** ̂ -̂̂

-s*ji*:*
*iî '̂
&^

or standards are anal'
analysis, must mee

GC/MS tuning standard solution
h 12-hour period during which samples

tuning standard, DFTPP for semivolatile
ice criteria given below:

P CRITERIA

127
197
198
199
275
365
441
442
443

ion abundance criteria
30-60% of m/z 198

less than 2% of m/z 69
less than 2% of m/z 69

40-60% of m/z 198
less than 1% of m/z 198

base peak, 100% relative abundance
5-9% of m/z 198

10-30% of m/z 198
greater than 1% of m/z 198

present, but less than m/z 443
greater than 40% of m/z 198

17-23% of m/z 442

ENVIRONMEMTAL STANDARDS



^^PValidauon
Revision 0
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*$'&. v |̂r
£3&g^ ?>3

Note: All ion abundances must be norrnalizj^^^^^i^^nie nominal base peak,
even though the ion abundance of m/z 44^^^oe gftsi|ir than that of m/z 198. In
addition, Method 8270B allows for ̂ l^p^^^ujjrigvcriteria (i.e., CLP, Method"
525, etc.) as long as method perforn^^e is ndKiP^ersely affected.

The GC/MS tuning stan
performance and injection
to DFTPP, should c
benzidine. The degr
20%. Benzidin
counts) simil
not be vis
tuning

ye.
'••Vft

wo be used to assess
. The GC/MS tuning

of 4,4'-DDT,
-DOT to DDE and DDD

Id be
ent

D

pare
.s fisting submi.£,?

(area
should

the GC/MS

V SV) with each mass

mpleted for each 12-hour period
lyzed.

made transcription errors between the data

ory has not made calculation errors

raw data that the mass alignment is correct and that the
; is normalized to m/z 198.

: the ion abundance criteria was met. The criteria for m/z 68, 70,
44T, and 443 are calculated normalizing to the specified m/z.

^ap •?•
4. <£* All instrument- conditions must be identical to those used in the sample

analysis.
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E. Action

3.

If the laboratory has made ,x._.
significantly affect the data, ̂ Itifexra
corrections on a copy of the*** "

If the laboratory
significant transi
professional judj

If mass
rath

ilatikjjiValidation
i? Revision 0

.iviarch 14, 1997
Page 7 of 41

errors which do not
... x

should make the necessary.., -t

provide the correct forms ,,0ji
orfspculation errors, the

ess the data.

>ase peak
•gged "R").

nt may be applied
The critical ion

and 442/443 ratios. If
ia instead, note this as a

tuning against the alternate
labora*s&^ycpmment i

"criteria.

Decisions to
method requirem

If the reviewi
using
tuning

iciated with DFTPP tunes not meeting
Early noted in the QA review.

ion to believe that the tuning criteria were achieved
ihan those described, additional information on the

performance portion of the GC/MS tuning procedure is
py the laboratory, verify that the percent breakdown of

*!s less than 20%. The following calculation is used:

total DOT degradation peak areas (DDE + ODD)
breakdown of 4,4' - DOT = ———————-——-—*—————*——-———'-

peak areas (DOT + DDE -t- ODD)

Review the benzidine and pentachlorophenol peaks on the chromatogram
to determine if peak shape and areas or height of the peaks to the
subsequent calibration standard are similar. A ratio approach if the
standard concentration is different that the 50 ng/ul concentration in the
GC/MS tuning standard.

ENVIRONMENTAL STANDARDS



If the 4,4'-DDT exceeds 20%
are noted, the data review
professional judgment to d

IV. INITIAL CALIBRATION

A. Review Items

Form VI SV or

Validation
•' Revision 0
March 14, 1997

Page 8 of 41

oji-poor peak shape problems
this in the report and use

ic the^Kct on the sample data. ,<*-\. >

B. Objective

n are established to
table qualitative and

target compound
analyzed at a
analytical s
acceptan
at a
detectfSBJimit

3.

'on standard containing all semivolatile
[dards, and surrogate compounds are

concentrations at the beginning of each
necessary, if the continuing calibration

met. One of the calibration standards should be
lightly above the laboratory-determined method

)Ls). Internal standard compounds are injected into the
Sards prior to analysis. The initial calibration and any

pies and blanks must be analyzed within 12 hours of the

Sod criteria state that a minimum average relative response factor
(RRF) of 0.050 must be met for the system performance check compounds
(SPCCs): 2,4-dinitrophenol; W-nitroso-di-«-propylamine;
hexachlorocyclopentadiene; and 4-nitrophenol. However, for determining
data usability, any initial calibration RRF must be > 0.050.

Method criteria state that the percent relative standard deviation (%RSD)
of the RRFs should be less than 15% for each compound. If the %RSD of
any compound is < 15%, then the RRF is assumed to be constant over the
calibration range and the average RRF may be used for quantisation. If the
%RSD for any compound is greater than 15%, calibration curves of area

EHVmONMCHTAL STANDARDS
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Revision 0
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ratios (area of compound/area of i^^iaf^{%if8^) versus concentration
using first or second order regci^M^are ccfte&ucted. The use of these
regression curves is a recomnMi^d^lt^i^tive to average RRF calibration.
As an additional requireme$|||he %R^Tof the relative response ^eipss
for each individual call
30%. The CCCs are ":"

compound (CCC) must be J f K a

Acid
4-chloro-3 -methylplipb

2 ""

ichl^bphenol
:hlorophenol

'laboratory must correct the
sequence. However, for

•om the initial calibration must be <

•x: x ;:ff-fOj.iy \̂ v/\̂ *urana«fe£> /oRS
S^l^^oblem^^^he i

"*•* determining d^^usabilr
î̂ "l|** 30% for all

^
^^v._^% 4. The relative ret̂ $l|fflkm1&|||̂ each compound in each calibration analysis

should agree $t$iJJ!&]jn6 relative retention time units.

jrrect Concentrations of standards were used for the initial
that the low concentration standard is near the MDL

1 the correct initial calibration was used for all samples

If any sample results were calculated using an initial calibration, verify that
the average RRF was used for calculating sample results and that the
samples were analyzed within 12 hours of the associated tune.

4. Evaluate the initial calibration RRFs for all semivolatile target compounds.

a. Check and recalculate the RRFs and average RRFs for at least one
semivolatile target compound associated with each internal
standard; verify that the recalculated value(s) agrees with the

ENVIRONMENTAL STANDARDS



laboratory reported value(
calculations, perform a mo

5.

b. Verify that for all se
initial calibration

Evaluate the'

a. Checks

Revision 0
'v^arch 14, 1997

page jo Of 41

detected in the
re recalculation.

it the recal
[ue(s). Ife;
ipreh

Verify that
RRFs is consiSftt wit

Ejargj* compounds and surrogates^ .^1

»•"•

olatile target compounds.

the %RSD for one or moTiS^
agrees

:ed in the

3/oRSD <30%.
_ ia^'

/eal dsmp'ounds to verify retention
sw?5* ssi r .

each analyte for calculation of
46 Method 8270B.

;et compound result has any RRFs of less than 0 050:
b

kve^results for that compound as estimated (flagged 'T').

-detects" for that compound with an "R"

uvolatile target compound has a %RSD greater than 30%:

a.**" Flag positive results for that compound as estimated (flagged "f)

Flag positive results as estimated (flagged 'T') and "not-detects" as
"UP' for any compound with a %RSD of >50%.

c. Flag positive results as estimated (flagged 'T') and "not-detects" as
"R" for any compound with a %RSD of > 90%.

d. Functional Guidelines (2/94) also suggests eliminating either the
high point or the low point to restore the % RSD to < 30%, in

ENVIRONMENTAL STANDARDS
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:*; -:"y ~? Revision 0
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which case, only positive resu^p^^Sirthp^he "new linear range"
are flagged "f or only ppsii^resWtS^ the area of nonlinearity
are flagged "J". d^^lf^H. ;""'

3. If the assignment of the inter^|^tandatfds does not match Table S^Jaj^SXVr
846, a non-correctablej33i^^^^ould be included in the data ^$at*bn--:

and non-CCC compound^ltiis issue J
kta quality, as long as

report,
should have
standard is
calibratio:

compound for all subsequa

V. CONTINUING C

A. Revie:

B.

fs^iContinuing calibrati
^j^^^/^esponse drift and checks sa,

'v:^ day basis.

Criteria

1.

^
report^n^hronialograms

<jr-'?'^ "-«rtolpsonitor calibration and compound
irmance of the instrument on a day-to-

continuing calibration standard containing target
ogate compounds is analyzed at the beginning of each

period following the analysis of the tune and prior to the

3.

'the method blank and samples.
iteria state that a minimum daily RRF of 0.050 must be met for

SPCCs: 2,4-dinitrophenol, A^-nitroso-di-w-propylamme,
haHchlorocyclopentadiene, and 4-nitrophenol. However, determining data
usability, any continuing calibration RRF must be greater than or equal
0.050.

Method criteria state that percent difference (percent drift) should be less
than 20% for each CCC. Percent drift is calculated using the following
equation:

%Drift= ([C,-CC]/Q)*100
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where:

Q = Calibration check
Cc = Measured concentratio

*&s>:•-.*>'

Validation
Revision 0

March 14, 1997
Page 12 of 41

Ifthe%Drift ofeach^
to be valid. The CGllWe

ntiniiaiifcalibration CCC.

specific analy!
analysis.

' then the initial calibration<*fsj|ssumed
:.in the following table: A' ° rf^-i

Acid Fraction
oro-3-met

^-trichlo3pefihenol

If any SPCC
correct the p
initial calib

It shoi

;s *not target compounds for the
;nds are considered CCCs for the

CCC %Drift is >20%, the laboratory must
no^burce of the problem can be determined, the
;e must be repeated.

that the percent drift is equivalent to the percent
:n response factors as calculated according to CLP

ie internal standard retention times and areas using the Form
or equivalent forms, for the following criteria:

• The retention time for any internal standard in the continuing
calibration must be within 30 seconds of the internal standard retention
times from the previous initial or continuing calibration.

• The internal standard area for any of the internal standards must be
within -50% to +100% of the internal standard areas from the previous
initial or continuing calibration.

• If these criteria are exceeded, the laboratory must inspect for
malfunctions, and corrections must be made. When corrections are
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made, reanalysis of samples
malfunctioning is required.

D. Evaluation

1.

system was

Verify that the continui
that the continuing
calibration.

Evaluate t!
compou:

run at the required
compared to the

|yp| reflated v
.If errorj

|p^ more dip

b. Verify

se^olatile target
; verify that the

reported value(s).
the RRFs, perform a

Evaluate the %Dn
calibration.

sr
semivolatile compounds.

K ~"
ft[al calibration for each continuing

a. ate the %Drift for at least one semivolatile target
with each internal standard; verify that the

a8rees ^h tne laboratory-reported value(s)
detected in the calculation of the RRFs, perform a

: comprehensive recalculation.
W'erify that the %Drift is <20% for all semivolatile compounds

^ ^r

^ J^erify that the continuing calibration internal standard area counts and
fp?retention times are acceptable when compared to the previous, initial, or

continuing calibration internal standard responses.

E. Action

1. If any semivolatile target compound result has an RRF <0.50:

Flag positive results for that compound as estimated (flagged "]")•a.
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2.

b. Flag "not-detects" for that co.

If any semivolatile target comp

v^»«h

'̂ ?-v

';^>fe**--V-'^rV*;.̂ .-'
'.::\ ..•>:-j>'-.^:;.;r'
*JS^ CX

i:'* Ĵ
'••i'V^p

«+u5tirf "t>»

^Jii^Validation
i- '̂' Revision 0
-iviarch 14, 1997

Page 14 of 41

a. Flag positive results

b. "Not-detect^'_ . &***professio^ j^j
decreased

it coi

%Dfift >20%:

¥'ound as estimated (flaggedji!?
::Î

it compound may be
In particular, if a high %
sensitivity, qualify the

'UP'). I fahi j
quaUfy the

theQ
ity,

to an
id" results

'cause of the
limit may be

M~\$**.
"k^

•w^*-'̂  -*-̂ A

S îSî j**

[ualify all positive results
^estimated ("J") and all "not-

unreliable ("R"), whether or
of increasing or decreasing

the continuing calibration standard does
standard responses (in regard to area counts

hen compared to the previous, initial, or continuing
'or instance, if a continuing calibration displayed

ic co
fected" r

not the hi
sensitivity.

Data is not nece;
not display ac
and retention'
calibrations
poor ^H^*^ î f<Sf one or more internal standards, but the associated

acceptable internal standard area counts when compared
initial calibration, data should not be qualified because the

Lantitation is based on the average RRFs from the initial
However, if the continuing calibration and associated samples

unacceptable internal standard responses, data for the samples
be qualified, even though the internal standard responses for the

samples could be acceptable when compared to the associated continuing
calibration. In any case, whenever a continuing calibration displays
unacceptable internal standard area counts or retention times, consult the
Project Manager or a senior chemist for guidance.

ENVIRONMENTAL STANDARDS



-' Revision 0
March 14, 1997

Page 15 of 41

VI. METHOD AND FIELD BLANK

Review Items

Blank Form I SV or equivalent .JH|«*LIV *' *

B.

extraction logs, and

Objective:

The assessment
magnitude of
apply to
all associ
an i

and
of blanks

blank exist,
r or not there is
occurrence not

or equivalent,

method
concentratio

A method blank
extracted or
carried throu

ming acceptable contaminant

e performed each time a set of samples is
a change in reagents. A blank should be

;es of sample preparation and analysis.

j fiero blanks is determined during the sampling event. A
meld blank is suggested for each sample delivery group.

for project-specific criteria for the sampling frequency
ability of field blanks.

Review the results of all associated blanks on the forms and raw data
(chromatograms and quantitation reports) to evaluate the presence of
target and non-target compounds in the blanks. Tabulate the method blank
and field results on the Environmental Standard Blank Analysis Results
Forms. Convert method blank results reported in |ag/l to fig/kg for
qualification of soil samples.

Verify that a method blank analysis has been reported for each extraction
batch.

ENVIRONMENTAL STANDARDS



Sei Validation
Revision 0

E. Action

If the appropriate blanks were
Criteria 2 and 3 in Section VI. C?
judgment to determine if the as
blanks are associated wi
contamination due to
QA review.

Action in the
circumstances

-'"T ;̂..̂  "•>•'

^Aa^v^ March i4> 1997

Page 16 of 41

the frequency described..,; in
iewer should use

le data should be qualified.
a comment indicating

not be evaluated must

depem

mu

son with the
a contaminant.

mparison and association
'project sample results
comparing blank coni
volumes, dilutions,
comparing bl
convenient to

Specifi

and

ination unless
lount in any blank

T phthalates) or 5x the
ofettistances where more than
iation should be based upon a
the highest concentration for

blanks should be based upon
using the sample collection date. The

by subtracting any blank value. When
iple concentrations, the same weights,

eight correction factors must be considered when
•oject samples. It is often quicker and more

lent levels when considering blank contamination.

ows:

3.

atile compound is found in a blank but not found in the sample,
)n is taken.

If the sample result is greater than the quantitation limit (QL), but less than
the required amount (5x or 10x) from the blank result, the sample results
are qualified as not detected ("U")

If the sample result is positive, but less than the QL, and less than the
required amount (5x or lOx) from the blank result, the result is raised to
the QL and is flagged as not detected ("U").

ENVIRONMENTAL STANDARDS



4.

5.

6.

If the sample result is greater than
the blank result, the sample

If gross contamination
compounds in the associate^
interferences.

The same consi
given to tentat
sample
apply
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• -
apount (5x or 10x) from

7.

Review Items

Form II SV,

Objective

*£fpa peaks by GC/MS), all affected
jles^gfiould be qualified as "R"=dufc-to

the target compound
compounds (TICs) that are fo

'ever, the f
the blank

i the
l^do not
should be

contamination, a
contaminants should

caution when using the

its, and chromatograms

on individual samples is established by means of spiking
aples are spiked with surrogate compounds prior to sample

valuation of the results of these surrogate compounds is not
iightforward. The sample matrix itself may interfere with the

, to such factors as high analyte concentration. Since the effects of the
matrix are frequently outside the control of the laboratory and may present
or unusual problems, the evaluation and review of data based on specific

sample results is frequently subjective and demands analytical experience and
professional judgment.

ENVIRONMENTAL STANDARDS
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c Criteria

Surrogate compounds
compounds) are added to
in environmental samples

At a minimum, the^
matrix-by-matr
average perce*
are calc

and three base/neutral
anks to measure their recovery

iould update surrogate recovj
n a minimum population

id standard deviation of the perd
ratojaHISfir each ma

for each

covenes
must be wi
recoveries in
reextract and reanal

Surr

Surrogate
nitrobenzene-ds
2-fluorobiphenyl

terphenyl-du

.-,.,. --^

arefeiompared to the<$ŝ (The laboratory-
:hin the limits listed

ivolatile samples and blanks
£low. If one or more surrogate

limits, the laboratory must either
[ualify all associated data as estimated.

Criteria

Water %R
35-114%
43-116%
33-141%
10-94%

21-100%
10-123%

Solid %R
23-120%
30-115%
18-137%
24-113%
25-121%
19-122%

Check raw data (i.e., chromatograms and quantitation reports) to verify the
recoveries on the surrogate recovery Form II SV. Check for any
calculation or transcription errors.

The following should be determined from the Surrogate Recovery Form(s):

a. If any surrogate compounds in the semivolatile fraction are out of
specification, there should be a reanalysis to confirm that the

ENVIRONMENTAL STANDARDS
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noncompliance is due to jj^^j^§ti$f effects rather than
laboratory deficiencies. H^^^r, Meit^d 8270B does not require
reanalysis of samples nqty^|Qfig surrogate recovery criteria; the
laboratory has the oflgjjfaisf simpfipualifying the data as "estimated
concentration.'

are unacceptable surrogat.gl^gpound;-
'successful reanalyses, **~

for the successful run.

E.

base/neutral) have a r<

urrogate cofi^^k^|latside the: ° ._». sfi* .A&SvjJ*'

b.

gate cqSi^QujB^r&ults if the recovery of any
H^^ îi! For surrogate compound

foliiiS&app^aches are suggested:
'&"Ter semivolatile fraction (acid or
than the upper acceptance limit:

'target compounds for that fraction are
ated (flagged "J").

'^tot-detected" semivolatile target compounds for that
:ould not be qualified.

.ore surrogates in either semivolatile fraction have a recovery
less than the lower acceptance limit:

Positive semivolatile target compounds for that fraction are
qualified as estimated (flagged "J").

Results for "not-detected" semivolatile target compounds for that
fraction should be qualified "UJ".

3. If any surrogate compound in either semivolatile fraction has a recovery
less than 10%.

ENVIRONMENTAL STANDARDS



a.

b.

Positive semivolatile
qualified as estimated

Results for "not-det|B
fraction should be

4.

5.

If a laboratory regg||s
those specified 3$jfl
and note the

In the

ite recovery ranges which
iple data based on the.
* V

iges in the QA review.

Review Items

Data for
precision an

Revision 0
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Jii^^dspfor that fraction are

target compounds for that

ratory contrd|̂ los|̂ ^CS) with* rev^ip %pî e sp.eciai
ciatej}^m)le 'tijjju. Professional
if tlKHbtfi.(%tside criteria is an

2.

ins, and quantitation reports

ripike duplicates are generated to determine long-term
;aĵ  of the analytical method on various matrices and

compound recovery by the laboratory at the time of
*These data alone are not used to evaluate the precision and
'samples.

Matrix spike samples are analyzed at a frequency of one matrix spike per
20 samples of a similar matrix.

Many laboratories also perform a matrix spike duplicate analysis as an
additional laboratory QC requirement, or as project-specific requirements
at a frequency the same as for the matrix spike.

ENVIRONMENTAL STANDARDS



3. Method 8270B provides three
concentration. However, two
sample be analyzed prior to
The analysis of the
concentrations prior to
to the matrix spike

^W:?.̂

Seniiv'Sf^e Validation
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As stated in thg|
before
concentr
backgtfijy
rec

impractical to determine bat1
ation should

jther 5x higKi^

tal S
.., shoul

es. *
her of Si

^ in Table 6 o
'•*'*«W

Laboratories m% o
analysis using a r
amounts and

RPDsbe
within

the spike
require that the unspiked

|:€$pacting the matrix spike sample*.
determines the

ipropriate spiking levels can

:o indicate that the
to include all target

rjspbvery limits for a specific
Id be within the limits found

matrix spike/matrix spike duplicate
:es or the Contract Laboratory Spiking

:eria are provided below.

like and matrix spike duplicate recoveries must be
provided on Form III VSV, as listed below:

TRDC SPIKE DUPLICATE CRITERIA

1,4-dichlorobenzene
A'-nitroso-di-w-propylamine

1,2,4-trichlorobenzene
4-chloro-3-methylphenol

acenaphthene
4-nitrophenol

2,4-dinitrotoluene
pentachlorophenol

Aqueous
%R

12-89%
27-123%
36-97%

41-116%
39-98%
23-97%

46-188%
10-80%
24-96%
9-103%

Solid
RED
42%
40%
28%
38%
28%
42%
31%
50%
38%
50%

%R
26-90%

25-102%
28-104%
41-126%
38-107%
26-103%
31-137%
11-114%
28-89%
17-109%

RPD
35%
50%
27%
38%
23%
33%
19%
50%
47%
47%

ENVIRONMENTAL STANDARDS



Aqueous
Compound

pyrene
%R

26-127%

D Evaluation

1.

2.

v , Revision 0
v March 14, 1997

•^^-^' Page 22 of 41

- ;—«-,_.
X£&iu£r::

st-̂ jw**''VB!R
35-142%

Solid
RPD
36%

Verify that matri^^ptke o^n^trix spike/matrix spike
were analyzed a^ffielBKiiikelwequency and that results

.^^.rf.Ct'^N.j'JA.Jt ^t ^NSi. * ^

each sample

Inspe

is between the unspiked
!te samples.

No action is tak
data alone,
reviewer may u

^T^SjSftw

duplicate
and RPD

IF

or matrix spike/matrix spike duplicate
informed professional judgment, the data

trix spike or matrix spike/matrix spike duplicate
fth the other QC criteria and determine the need for

SDificatwoofthedata.
^^ W

moratory is required to use the matrix spike recovery ranges
fable 6 as method criteria, Environmental Standards will

"data usability using the following criteria. Note that data will
nofpte qualified if the indigenous level of a compound in the unspiked
sample is greater than 4x the spiking level for the compound.

>

a. If any matrix spike compound has a recovery of <10%, positive
results for that compound in the unspiked sample are qualified as
estimated (flagged "J"), and "not-detected" results should be
qualified "R"

b. If any matrix spike compound has a recovery between 11% and
49%, positive results for that compound in the unspiked sample are

ENVIRONMENTAL STANDARDS
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qualified as estimated (flagged^'^^^an^'not-detected" results
should be qualified "UP', j/jp *~^£j?~

c. If any matrix spike xotrfp^)urt4.::^r a recovery between 50% and
135%, the results arejij^i^table^uid do not require qualification;.-

pti^ compound has a recovery
in the unspiked

like/matrix splSf
the nia&Sx s

b "Not-ducted
matrixiipike/

,s>, v?; ••^•^•^
.»w^ v" • .'%.•'':••»
SSiT "-^jiiX

4.

analysis,
fmatrix spike

Is 30$f|pB5r an aqueous matrix
"0% for a solid sample

-._.. -.rjfysis, flag the positive result
iike%sample as estimated ("J").

$f
qualified due to high RPDs in the

licate analysis.

In the instance^s^ef'eJtT&ie I^o'ratory has adopted the Contract Laboratory
Program (CLf^^wi&g list and acceptance criteria, note the issue in the
QA revisa^t^n^rapon, data usability will be determined using the
follow^^>yc?l§^pl I^LS stated above, if the indigenous concentration of a
compd^^ynJ?tie unspiked sample is greater than 4x the spiking

:nfi^ij^€ata will not be qualified based on the matrix spike/matrix
ideate recoveries for that compound.

;fe-* If the recovery of a matrix spike compound in the semivolatile
^" matrix spike and/or matrix spike duplicate has a recovery greater

than the upper acceptance limit, positive results for that compound
in the unspiked sample should be considered estimated (flagged
"J").

b. If the recovery of a matrix spike compound in the semivolatile
matrix spike and/or matrix spike duplicate has a recovery less than
the lower acceptance limit and >10%, the positive result for that
compound in the unspiked sample should be considered estimated
(flagged 'T'), and the "not-detected" result should be flagged "UJ".

ENVIRONMENTAL STANDARDS



If the recovery of a
matrix spike and/or
10%, "not-detected'*
sample should

If matrix
RPD, r$
shoi

.
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vcd&apound in the semivolatile
ate has a recovery less than

t compound in the

like duplicate pairs excee<
that compound in the

(flagged'T

IX. BLANK SPDCES^^B

A. Revi

iUb establish the ability to/yjass&W^ &•'•>•"• .|f ^%| Harget analyte.
_ vî v....̂ '^".M^ /̂

jj&rts, and chromatograms

ile accuracy and precision for each

Criteria
.Jim wf*?^ &£ &f"

ti.v'XiU<:x-«:-«'

atrix spike sample fails the acceptance criteria for
ygperence sample (LCS) containing each analyte that failed

recovery must be prepared and analyzed. If all target
acceptance criteria, an LCS is not required.

aency for the required analysis of the LCS is dependent upon the
of analytes analyzed, the complexity of the sample matrix, and

laboratory performance. If a large number of analytes are analyzed, the
'probability that an LCS would be required is high. Therefore, many
laboratories will prepare, extract, and analyze LCSs for all analytes with
each SDG.

3. LCS recoveries should be within the limits provided in Table 6 of Method
8270B.
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D Evaluation

Verify that LCS was analyzed
outside the specified
Typically, LCS will contain

^- L 'performance can be

2.

3.

Inspect results fj
recoveries are

Revision 0
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which displayed recoveries
the matrix spike analyzed.

and, therefore,
vxx

*>y. ^y.'4
!.;.£iS NS^*«»« .<OS8S

iveries and verify that tn£*$|..
its on Table 6 in Method 82708^1^

E.

"vi^Ss*%
•*î SgSt*

verify corre« of LCS

. _^ ._,__..... w, reco^pT-anges listed in Table
pgjbd criteria, Enviro^ental Standjjj|& ^g d^ermine data usability using
A . NtiMSPSfc )6cflfta*M'.*'»!x<-^e ^;

X^

If any LCS
compound in
and "not-detecled'' re

2.

3.

<10%, positive results for that
Tqualified as estimated (flagged "P'),

\ qualified "R".

^ hapTrecovery between 11% and 49%, positive
ipound in all associated samples are qualified as

, and "not-detected" results should be qualified

If any LCS c
results for
estimat
"UP'.

ipound has a recovery between 50% and 135%, the results
le and do not require qualification.

LCS compound has a recovery >135%, positive results for that
cdSfpound in all associated samples are qualified as estimated (flagged "J").

X. INTERhSt^TANDARDS

A. Review Items

Form VIII SV or equivalent, quantitation reports, and chromatograms

EHVIRONMENTAL STANDARDS
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B. Objective

Internal Standards (IS) performance
response are stable during every an;

Criteria

1.

GC/MS sensitivity and

standards are 1,4-dic
ne-dio, phenanthrene-dio, c

the internal staadaro in
dard.

The recomme
naphthalene-d&iss
perylene-d^
should bl

«,J3,-jfc
^UiO^* bymore

or continuing

or QC sample
100%) from the

that this is not a
——————

calibration must not vary
') from the previous, initial,

standard from each sample, blank, or QC
•e than ±30 seconds from the associated

should be noted that this item is not a requirement

The retention tir
sample should^
calibration staffiB
ofthemetSf

^F***^fev ^The remraofltnp; of the internal standards from the continuing calibration
no%^^^more than ±30 seconds from the previous, initial, or

ibration.

Check raw data (e.g., chromatograms and quantitation lists) to verify the
internal standard retention times and areas reported on the Internal
Standard Area Summary Forms (Form VIII SV)

2. Verify that all retention times and internal standard areas are within criteria.

3. If there are two analyses for a particular fraction, the reviewer must
determine which are the best data to report. Considerations should
include:

ENVIRONMENTAL STANDARDS



a.

b.

d.

e.

Magnitui

Magnituc
shift.

Technical

Company
fraction^

AN-il&wSv •#•
/3^%^t '•'
£< s^ '
!S.:̂  *-.-« a.

b.

Positive resq

,̂ 1̂ 1t\*r»^S '̂« \

.xtremely>.. .
majc

indicated.
qualified as ur
response for ;
calibration stan

If an internal standard
chromatographic profili
any false positives or n<
reviewer may consider f
fraction. If the mass sj
need to be qualified as "



3.
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If one or more internal standards^)!) a '̂s^ ,̂ blank, or QC sample
displayed unacceptable retentioo^^^^or arej£"counts and the laboratory
did not reanalyze the sample^teS^aa|ar^^de a comment concerning th$s
issue in the QA review.

XI. TARGET COMPOUND IDE

A. Review Items

Form I SV o

B. Obj

The relative
standard

ograms

itttfive, analysis is to minimize the
K->-l<- ;A J

erroneous identification
present when it is not) or a

"esent).

Ts) must be within ±0.06 RRT units of the

iple compound and a current laboratory-generated
mass spectrum from the associated calibration standard)

jfrding to the following criteria:

characteristic ions from the reference mass spectrum (defined
to be the three ions of greatest relative intensity or any ions over
30% relative intensity if less than three such ions occur in the
reference spectrum) must maximize in the same scan or within one
scan of each other.

The relative intensities of these characteristic ions must agree within
±30% between the standard and sample spectra. (Example: for an
ion with an abundance of 50% in the standard spectrum, the
corresponding sample ion abundance must be between 20% and
80%.)
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C. Structural isomers that
identified as individual iso
retention times,
the valley between
sum of the two
identified as is

Validation
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ilajpnass spectra should be
theyr.p^e sufficiently different GC

is achieved if the height of
'peaks is less than 25%

htsf'Wherwise, structural

D Evaluation

1.

2.

Check
the st

reviewer shoura^^e aware
les preestoglow^ncent«

Ipssibility "^pl̂ '̂use
contaminatio^|p&Hifiect<

Check the chrSmato
peaks are either
internal stand
helpful to chdcB|B^psociated continuing calibration standard also).

E. Action

ratory standard
asr

(e.g., high concentration
._ FepjHvhen sample carryover is a
leVpetermine if instrument cross-

impound identification.

t peaks are accounted for (i.e., major
target compounds, TICs, surrogates, or
check for possible coeluting isomers (it is

of qualitative criteria for GC/MS analysis of target
requires professional judgment. If it is determined that

Identifications were made, all such data should be qualified as
tected" (flagged "U") or unusable (flagged "R"). A copy of the

spectra must be placed in the support documentation section of the
report to substantiate the qualifier.

2. Professional judgment must be used to qualify the data if it is determined
that cross-contamination has occurred.

3. If structural isomers are observed to coelute on the GC column used for
analysis, identify the coeluting isomers in the QA review. If practical to do
so, change the data tables to reflect the fact that the isomers should be
considered one analyte.

EMVIROMMEMTAI. STANDARDS



XII. COMPOUND QUANTITATION AND

A. Review Items

Form I SV or equivalent, Case &

B. Objective

s-J"^*-̂ v Validation
Revision 0

March 14, 1997
Page 30 of 41

lantitation reports, and

The objective is to
quantitation limr

Shed couintitation results andcontra»|^^uired
iccura ~

C.

the %RSD
in the extracr^^ty be
calibration date^md t

Ĉ

where

of that compound
$t|nc& from fUS EICP of the primary

or less, then the concentration
ig the average RRF from initial

lion:

y^m.
l$-.*S&»>*

\\> " :••$• RRF -

of the compound in the extract

area of the quantitation ion of the compound of interest
area of the quantitation ion of the associated internal standard
concentration of the internal standard
average relative response factor from associated initial
calibration

3. Alternatively, the regression line fitted to the initial calibration may be used
for the determination of the extract concentration.

4. Compute the concentration of the analyte in the sample using the following
equations:
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a. The concentration of the
calculated using the conceal
the volume of liquid ext

* ,-•».
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of the sample is
l̂ib'n or%^4nalyte in the extract and
fl&fbllows:

•"::->

!!p i
• -Vw

where:

e of the sample is
in the extract and

D

aWoluiaefm ml
weight, in kg

lids of sample, expressed as a fractional
(e.g., 75% solids would be 0.75)

factor

e: Method 8270B does not specify dry-weight correction of
ts; however, this is normally done by the laboratory and is

required in most QAPPs.

Verify that method quantitation limits reported by the laboratory are less
than or equal to the CRQLs. If sample dilution is necessary due to elevated
target compound concentrations, or if interference related to the sample
matrix is observed, method quantitation limits reported by the laboratory
may exceed required limits.

ENVIRONMENTAL STANDARDS



2. For all fractions, raw data shoudjg
calculation of all sample
lists and chromatograms
sample results and q u a n t i t a t i i t s .

3.

Validation
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to verify the correct
laboratory. Quantitation,
to the reported positive

Verify that the coiii^^t!p&t<'''sTahdard, quantitation ion,
used to quantitate^^compltpd. Verify that the same in,
quantitation ioa,^^d2J^JU|̂ rused consistently through^
calibration

-related inten^r^e^proserv
the validity of tjk^elevat

QA review.

E.

\vl vP":''X^1'v jfr*****\^V:.V,-*:r;-?3<'— v-.,^-,- .\i
If any discrepancies are:;
representative to
If a discrepancy rr J «
decide which v
determine if q

exceed corresponding
^dilutions were necessary, or
judgment should be used to

The problem should be noted in

>ratory may be contacted by the designated
6nal Information that could resolve any differences,

the reviewer must use professional judgment to
lue. Under these circumstances, the reviewer may

f data is warranted.

i&p

D COMPOUNDS (if requested for analysis)

I SV or equivalent, chromatograms, library search printouts, and spectra for
TIC candidates

B. Objective

Chromatographic peaks in the semivolatile fraction that are not target analytes,
surrogate compounds, or internal standard compounds are potential TICs. TICs
must be qualitatively identified by a National Institute of Standards and
Technology (NIST) mass spectral library search and the identifications must be
assessed by the data reviewer.
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Criteria

For each sample, the laboratory must (ig^^^d) conduct a mass spectral search
of the N1ST library and report thct^o*sibi%^ntity for the 20 to 30 largest
semivolatile fraction peaks which arjejp^suir^ite compounds, internal staadaid
compounds, or target compo îi|i||̂ t|̂ ^ch have areas or heights greaTef'than
10% of the area of height of'tj^he^est internal standard. TIC., £>*-:* . ii^» __ _ . .for each sample on th
requirements for TIC

Note: CLP do
which are pr
this proti
labor;

TIC. Refer to the Q

Vjv^l\^>-:^

as TICs
ither follow

scondensates and

D.

Sidelines W&OBttMf identi

relative intensity) in the reference
Ih the sample spectrum.

of the major ions should agree within ±20%
.pie and the reference spectra.
s

present in the reference spectrum should be present
le spectrum.

present in the sample spectrum but not in the reference
should be reviewed for possible background

contamination, interference, or coalition of additional TICs or
target compounds.

When the above criteria are not met but in the technical judgment
of the data reviewer or mass spectral interpretation specialist, the
identification is correct, the data reviewer may report the
identification.

In the data reviewer's judgment, if the identification is uncertain or
there are extenuating factors affecting compound identifications,
the TIC result may be reported as "unknown."
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Check the raw data to verify that t;
search for all required peaks in the-
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as generated a library
for samples and blanks.

Blank chromatograms shoul^b^xamit^ptb verify that TIC peaks present
in samples are not fo ĵd*^$anks::' When a low-level, nojmrgiel
compound that is a co^^^j^i^or laboratory contaminant (
in a sample, a thorough checf^p/blank chromatograms may
for peaks
present in the

of the internal
at a similar relative

Solvent prese^a;;
blanks and no

must be e:- if
pounds having

iisidered.

common laboratory
ifdol condensation products,

its). These may be present in

•;V:^M
V*.^' *

7.

CO2 (m/z 44), siloxanes (m/z
ie, certain freons (1,1,2-trichloro-1,2,2,-

fiSrotrichloromethane), and phthalates at levels
or 4000 (ig/kg.

iservatives such as cyclohexene, which is a methylene
eservative, may be present. Related by-products include
.one, cyclohexenone, cyclohexanol, cyclohexenol,

'clohexene, and chlorocyclohexanol.

"Aldol condensation reaction products of acetone include:
4-hydroxy-4-methyl-2-pentanone, 4-methyl-2-penten-2-one, and

j 5,5-dimethyl-2(5H)-furanone.

Occasionally, a target compound may be identified in the proper analytical
fraction by non-target library search procedures, even though it was not
found on the quantitation list. If the total area quantitation method was
used, the reviewer should request that the laboratory recalculate the result
using the proper quantitation ion. In addition, the reviewer should evaluate
other sample chromatograms and check library reference retention times on
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quantitation lists to determine
isolated occurrence or whether

VaJidation
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negative result is an
dataifliy be affected.

9.

10.

Target compounds could be^i
that quantitation is

Library searches ,$&
surrogate com]

^tified'JgPrnore than one fraction. .ysrjj
*"- ~ fraction. -^^r

.0 and
e (free of

E.

performed on internal^

ftentified),
identified as
'T' as estimate'co

njjjound name and Chemistry
qualified "NJ" (tentatively

Nitrations. All other TICs (not
contamination) should be flagged

iew of TIC results are as follows:

that a tentative identification of a non-target
acceptable, the tentative identification should be

"unknown" or an appropriate identification.
|,i|̂ t̂ractually required peaks were not library searched and
juanfitated, the data reviewer should request these data from the

Vatory.

'a compound is found in any blank, or is a suspected artifact or
.^ common laboratory contaminant, the result may be qualified as "R".

4. ^ In deciding whether a library search result for a TIC represents a
reasonable identification, professional judgment must be exercised. If there
is more than one possible match, the result may be reported as "either
compound X or compound Y." If there is a lack of isomer specificity, the
TIC result may be changed to a non-specific isomer result (e.g., 1,3,5-
trimethylbenzene may be changed to trimethylbenzene isomer) or to a
compound class (e.g., 2-methyl-3-ethylbenzene to substituted aromatic
compound).
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/***v<> ^'v^T*5. The reviewer may elect to reportj»^m^lar"£<j|apounds as a total (e.g., all
alkanes may be summarized andjf$pj|||̂  as total hydrocarbons). ;

6. Other case factors may influe^jp^TIC jtragments. If a TIC
but other samples hav^^p^^^a good library match, similar

te ions, identification informatji^^nay bfrj
"^~C results.

retention time,
inferred from the

7. into pjpgssional

XIV. LABORATOR

.~,.-̂ C :.-•

>»ani^; and quantitation reports
•:?!®W *̂'

analyzed as an indicatio
duplicate results will

ited in Method 8270B) samples are
ioratory precision. It is expected that soil
iance than water matrices.

ast analyze a duplicate (replicate) for each analytical batch
For soil and waste samples where detectable amounts

are present, replicate samples may be appropriate in place of
ced samples.

are no specific method criteria established for laboratory duplicate
comparability.

Evaluation

The reviewer should compare the results reported for each sample and duplicate
and recalculate several of the relative percent differences (RPDs).
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E. Action
*r -j... .%r:?;\

{> ' » *Si*^x"i>

Positive results for a target compound^ l̂d |̂ij;3|a5|ged 'T' in the sample and its
duplicate if the following criteria are r^tjjet:

«a£im±
A control limit of
sample values

2. A control li
at least 0

for the RPD shall b « e d for
5 xiStt QL.

QUtiLx the QL for solids) s

If the lab
include

Items

ylfx Tftorm I SVs, chromatofpams,

Field duplicate
precision. The
the results ma
only lal
hav

D

taken and analyzed as an indication of overall
sure both field and laboratory precision; therefore,

re variability than laboratory duplicates which measure
ice. It is also expected that soil duplicate results will

nance than water matrices due to difficulties associated with
field samples. Refer to the QAPP for project-specific

w field duplicates.

There are no specific method review criteria for field duplicate analyses
comparability.

Evaluation

Samples which are field duplicates should be identified. The reviewer should
compare the results reported for each sample and duplicate and calculate the
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*y.</-..-.x *

relative percent difference (RPD) using ^^j^Tr^^ent?
generated forms. ^srv~ \:-'3'&

'<' computer

E. Action

Positive results for a target cc
duplicate if the following crij

1. A control limif
sample va

2.

the p

Form VIII SV, Form

•̂iSv
^HV

t*->-sK3<5 j;;̂  .;;, :'..'•'•".. ".•'.-
—-—— [ d be flagged "r in the sampJlBSTtt^

for solids) for the RPD shalll^i^^r

le QLx.̂ Sblidl̂ il)e used if at

samples, include a

C

id clrbmatograms

instrument performance QC checks (e.g., blanks,
changes may occur in the system that degrade the quality

this degradation would not be directly shown by QC checks
ired series of analytical QC runs, a thorough review of the

[uisition can yield indicators of instrument performance.

There is no specific criteria for system performance. Professional judgment should
be applied to assess the system performance.
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D Evaluation
p .

Abrupt, discrete shifts in theff^Si^ucteJf'ion chromatogram
baseline may indicate a cha|j§jjMtf tne^i|^ument's sensitivity or the zero
setting. A baseline "shifT ,c^|,indieiae a decrease in sensitivity;;.4n :t

rument zero, possibly causj.riig t̂alr
itection limit, to miss detection..;^^)aseline

ch as a change in the ina^j^esfi^lii^ a
lumn.

instrument or an men
compounds, at or jj
"rise" could indj
leak or degrad:

Poor
J^^ ,̂ î̂ '>

affects bWl?fl^itJative and

retention times of

splitting that may result in inaccurate

be used to qualify the data if it is determined that
has degraded during sample analyses.

XVII. 5SMENT OF DATA

A. Items

Entire data package, data review results and, if available, Quality Assurance
Project Plan, and Sampling and Analysis Plan
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'•r.'jy.
,̂"'sX-̂  >\

C.

The overall assessment of a data pacl^e^i^.bnef^narrative in which the data
reviewer expresses concerns and 9^f|̂ Snts' $$Jtne quality and, if possible^ the
usability of the data.

Criteria

Assess the overall qu

Review all av
mind the ad

D

^gli^ ofthedatat0J|&fc
Review all

;,' Plan, Samplin£fand
that concerns thei

Action

1.

2.

^^' ^
luafl'any technic^mpblems whj^feba^,not been previously addressed.

"*?&]§ _*>^ '̂ o-i-sc :.••:• r J

'•^W ~
**' -S^WL "V^̂ *̂ *.11" 1.

n is a^HiHe, tftt&BViewer may assess the usability
ig inappropriate use of the data
the Quality Assurance Project

id communication with the data-user
desired quality of these data.

tent to determine if there is any need to qualify data
ified based on the QC previously discussed.

ief narrative to give the user an indication of the analytical
of the data. If sufficient information on the intended use and

quality of the data are available, the reviewer should include his
iSsment of the usability of the data within the given context.
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XVIII. AUTHORITY

This data validation SOP for the analysis for semiv^^p'orgasiptompounds by GC/MS has-been
prepared by Environmental Standards, Inc.^.^^is SOP represents internal c-$^i&bi,
copy__________ issued to______^P^^^|^|ja^not to be photocopied or usj
other entity except Environmental Standar^Inc^|^|hout expressed written j

SOP approved by:
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STANDARD OPERATING P
VALIDATION OF TOTAL OR< ANALYSES*

I. METHOD SUMMARY

•*$••?
.•swcwTsSS: ';:-.,--
f̂̂ t̂ !̂%

'Sî K^Kii"*1****'4^

-020
The US EPA Methods 415.1.
Wastes, EPA-600/4-79-C
Solid Waste) examined^
the concentration of,;j
organic carbon it
be measured
alternatively,
flame k

ods for Chemical Analysi
6 Method 9060 (Test MI

(SOP) '
carboj^^BOOHi aqueou,

_ __ ide(
infrared'

CHNICAL HOLDING

formed can
1 and 9060);

'and measured by a
proportional to the

o4ate and bicarbonate carbon
and 9060 and must be

ogenization of the samples in
loss of purgeable organic carbon

raw data, analytical result summaries, and Case Narrative

to ascertain the validity of results based on the holding time of the
e from the time of collection to time of analysis.

See Section X for Authority and Application of this SOP.
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D.

Criteria

The holding time for TOC samples is
specified on the Chain-of-Custody
quality assurance project plan (QAP
SOP, then technical requirement^
specific QAPP. The samples
Methods 415.1 and 9060,
±2°C).

Evaluation

Verify
theC
if

ION SOP
Revision: 0

<:7-Ktarchl4, 1997
Page 2 of 16

from i$K date of sample collection
* v,

analysis. If the project-s
•" .differ from those

)lding times will be based on
with hydrochloric acid

tid (H2S04) to pH<2 and

ion specified on
led) to determine

E.

4.

ion was not performed, or the
Ibcument the deficiency in the quality

ie results according to the following

exceeded, qualify the positive results as estimated
etected" results as "UP'

S

five been grossly exceeded (sample analysis exceeds 2x the
ae), qualify the positive results as estimated ("J") and the

"results as unreliable ("R").

ication of sample preservation was not provided on the Chain-of-
' records, contact the field sampling team or the client for verification of

correct sample preservation. If it can be documented that preservation was not
performed, or if the pH of the samples upon receipt at the laboratory was not
appropriate, flag all positive results as estimated ("J") and all "not-detected"
results as "UJ"

If the temperature of samples upon receipt at the laboratory exceeds 6°C,
attempt to ascertain how the temperature was obtained. If the temperature was
obtained from a temperature bottle or by using an infrared (1R) gun, and the

ENVIRONMENTAL STANDARDS
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temperature is greater than 10°C,
"not-detected" results as "UP*.

m. INITIAL CALIBRATION

A Review Items

Quality control (QC) su;

Objective

Compliancjueqi
ensure

B.

established to
quantitative and

instrument is capable
ty, at the beginning of

its that the initial calibration

•'the methods for total 01
generation of initial calil
should be used to pn
QAPP, the folio

1.

lysis do not give any guidance on the
the analysis except that a series of standards

ration curve. Unless specified in the project-specific
:o assess the acceptability of the calibration curve:

The use a minimum of a four-point initial calibration sequence
standards) for instrument standardization, unless otherwise

method.

ion coefficient for the linear initial calibration curve shall be >0.995;
if tsrcorrelation coefficient is less than 0.995, the laboratory shall prepare new
standards, set up the instrument again, and recalibrate the instrument.

3. ^ All positive results in the samples shall be reported from instrument levels
which are within the calibration range of the instrument. If the instrument level
for a sample exceeds the highest initial calibration standard concentration, the
sample shall be diluted with reagent distilled water and reanalyzed.
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D. Evaluation

E.

1. Verify that at least a four-poin |̂̂ toition <Ms performed and that the
correlation coefficient is at 1

2. Verify that all samples h

3. Recalculate the coj

Action

reanalyze the
addition,

from what the

level which is greater than the
laboratory did not dilute and

to this fact in the QA review. In
ited ("J").

C.

of the continuing calibration analysis is to demonstrate acceptable
: response throughout the period of time during which samples are analyzed,

drift or analytical problems, which may have an adverse effect on the
analytical results, are detected by poor results for the continuing calibration analyses.

Criteria

The methods for total organic carbon analysis do not clearly specify criteria for the
frequency of continuing calibration anah/ses and the acceptable recoveries in the
continuing calibration standards. US EPA Method 415.2 requires the analysis of two

ENVIRONMENTAL STANDARDS
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instrument. SW-846
15 samples analyzed.

"standards" at least once every day to check the
Method 9060 requires the analysis of a "chec l̂iiaanJ
Refer to the QAPP for project-specific re^^pjmts fc&£bntinuing calibrations. Foe
the purposes of data validation, the fqyc|̂ gl^^iD shall be used for assessing data^
quality:

1. The continuing calib
of the sample anal

^Afe" "
ige of

ise, the
Tdardization

ties analyzed

D.

be analyzed at the b
15 sample analyses. ^

display recov

Veriiy that conti
once after every
sample is anal'

ik pages to verify consistency
•een raw data and QA summary

ds were performed at a minimum of
all samples are analyzed, and after the last

iveries were within 85-115% of the values obtained
ion or within the laboratory's acceptance criteria.

onsistencies/errors must be resolved by the laboratory. Analytical
resiUs should be considered tentative until the laboratory resolves these issues

f^

£i?For continuing calibration outside the 85-115% criteria or outside the
laboratory's acceptance criteria, positive results should be considered estimated
and flagged "J".

Note: the continuing calibration standard should be apph'ed to samples on both
"sides" (before and after) until a compliant standard is obtained in both
directions.
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4.

5.

If a continuing calibration analysis displ
than the laboratory's acceptance
estimated ("UJ"). "Not-detected"
reported for the continuing

If continuing calibration,
required frequency,

SOP
Revision: 0

March 14, 1997
Page 6 of 16

less than 85% or less
not-detected" results as

alified if high recoveries are

If a recovery ov
for a contii
instrume
factii

not performed at the method
in the QA review.

' S^or laboratory acceptance wfr
and Ihe laboratory did

samples, in

5~A, \-
,-?^,£Ov.. •-,.-,-•

e<|̂ &s* "".-̂ .i.;
$$ &

V. METHOD

Method blanks are
the sample prepara
contamination
blanks are
They monitor
for the

data

(initiated by the laboratory) carried through
steps. Therefore, they monitor sample

during these steps in the laboratory. Calibration
"that have not undergone any sample preparation steps.

which may result in false positive or false negative results
equipment, and/or rinse blanks monitor the possible

[es in the field (during the sampling event), during the shipment
'during the preparation and analysis of the samples.

Method 9060 requires the analysis of one method blank with every batch of
samples. The US EPA methods make references to reagent distilled water blanks.
However, none of the total organic carbon methods give any guidance to the
acceptable results for method blanks or calibration blanks. Refer to the QAPP for
project-specific requirements for these QC analyses and for the frequency of collection
of field, equipment, and/or rinse blanks and the acceptable results for these field QC
blanks. For data validation purposes, the following criteria shall be used to assess the
quality of the reported analytical results.
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1 . A method blank shall be prepared with
analysis or for every 20 samples, whic$J|

:f samples prepared for

2. The continuing calibration b|ja|iĵ b:a^b%^nalyzed immediately after every
continuing calibration, -

3. The method blank
and/or rinse blank^irpl n<
limit

,esults in

ration blanks; and the fie
y positive results greater

subtraction

:r*:' Verify that
and ca!ibradon?Sunks.

Verify that the n£
and/or rinse
reporting Jjirj

J&^ |̂|
a recordings and/or notebook
Bjnine if these blanks have

set has an associated method blank

calibration blanks; and the field, equipment,
nor^contain total organic carbon in excess of the

s» "̂ »

i$ a field, equipment, and/or rinse blank for every data set of
(or per the requirement in the QAPP).

rmissing items, inconsistencies, or errors must be resolved by the
laboratory. Until the laboratory clarifies/resubmits these items, the associated

"**j%>9 results are designated as tentative.
&r

2. If the laboratory has utilized blank-subtraction, the laboratory must resubmit
the data unsubtracted.

3. If a field, equipment, and/or rinse blank is not present, note this in the QA
review.
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4.

5.

6.

7.

If the laboratory did not prepare and
continuing calibration blanks at
this fact in the QA review.

_•«« •%....,.-sp**
The results of all laboratory^iBss shovi
qualification purposes.

The results of the,
same day.

In

SOP
Revision: 0

14, 1997
Page 8 of 16

blank, or analyze the
, include a statement to

applied to all samples

Id be applied to all

sample,
lank having

letection limit or the

IBS the concentration of total
iple result should be considered

than five times the blank result, no action

in the blank but not in the samples, no action will be

SPIKE DUPLICATES AND LABORATORY CONTROL

ical result forms, QC summary forms, and raw data

B. Objective

Data for matrix spikes (MS)/matrix spike duplicates (MSDs) are generated to
determine long-term accuracy and precision of the analytical method on various
matrices and to demonstrate acceptable compound recovery by the laboratory at the
time of sample analysis. The data for laboratory control samples (LCSs) or blank spikes

ENVIRONMENTAL STANDARDS
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-•^.

SOP
V ,-; Revision: 0
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c.

(BSs) are generated to determine analytical ac^ulî ^Tie $$ults of LCSs (BSs) are
used to assess the accuracy of the entire samns^s^ch* ;̂̂ **'

.•W.X&*, ' • '• *~*'
gf.'&'^\f.g>± ,-.:>•

Criteria ^W%^
y

SW-846 Method 9060 requires .1
it does not specify criteria:
and criteria for acceptably
methods do not
or the acceptable:
concerning these |̂
be used to i

MS sample for every 10
ivery range for MS analysi

LCS (BS) analysis.̂ '
ency of MS/MSD and

QAPP for proj

laboratory^,
acceptable
apply wh
more than a fact

with every batch
whichever is more

SD analyses will be the
expanded, in which case, the

25%. Spike recovery limits do not
on exceeds the spike concentration by

e percent difference (RPD) QC limits will be used
>anded, in which case, the maximum RPD between

SD analysis will be 20%.

73r,;.?.- recovery range for the LCS (BS) analyses will be the
gtorf ̂ s QC limits, unless they are overly expanded, in which case, the

Me recovery range will be 80-120%. If an unacceptable recovery is
for the LCS (BS) analysis, all associated samples shall be
. and reanalyzed.

The MS/MSD analysis will not be performed on a known field, equipment,
or rinse blank.
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D. Evaluation

1.

2.

3.

4.

5.

Verify that the MS/MSD and
at the proper frequency.

Verify that there is
reported.

Verify that the*
within the

>n a designated field,

prepared and analyzed
-.;>

.-•**..

een the raw data and the r&&&zi

veries were within the labor!

ipmetit, or nnse

Any inconsist
considered t

c.

an unacceptable recovery, the
samples.

be resolved by the laboratory. Data are
the" aboratory resolves these issues.

formed on a designated field, equipment, or rinse
iciency in the quality assurance report.

ivenes for the MS/MSD are outside criteria, the following apply:

If %R <75% or the lower limit reported by the laboratory but >30%,
qualify positive results as estimated ("J") and "not-detected" results
"UJ".

If %R <30%, qualify positive results as estimated ('T') and "not-
detected" results as unreliable ("R").

If %R >125%, or the upper limit reported by the laboratory qualify
positive results as estimated ('T'). The "not-detected" results do not
require qualification.
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4. If the recoveries for the LCS (BS) are

a.

b.

c.

If %R <80% or the lowei:
qualify positive result
"UP'.

If %R <40%
detected"

5.

[ualify
do not

'S/MSD analysis
Its in the associated

retected" results in the

following apply:

rteo%y the laboratory but >40°/?J!(
;T) and "not-detected"

results as estimated f'TJ
le ("R").

it reported
The"not-d

jra
estima

esisnqjt
"?i

the LCS
did not reprepa&fc^nd
assurance

ABORATORY AND

Review Items

ile recovery and the laboratory
note the deficiency in the quality

summary forms, and raw data

p duplicate analysis demonstrates the ability of the laboratory to achieve a
level of precision in the procedures used for sample preparation and analysis.

Hd duplicate analysis provides an indication of overall (field and laboratory)
ion and sample representativeness.

Criteria

The methods for total organic carbon do not specify criteria for the frequency of the
laboratory duplicate analysis or the precision criteria required for the laboratory and field
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duplicate analyses results. Refer to the QAPPjft
data validation purposes, the following criteria

If an MS/MSD analysis is
laboratory duplicate sample
or for every 20 samples,.

If both the initial
5x the method
not exceed
case, the

3.

ON SOP
Revision: 0

•ch 14, 1997
Page 12 of 16

ic requirements. For

the laboratory shall prepari
of samples prepared for

lore frequent.

iplicate sample display r<
>L), then the RPD betw<

.ess they are ov<
it exceed 20°,

iter than 5x the

'fie.ld'cuplicate samples display
the two results shall

The laborato
equipment, or

performed on a designated field,

Evaluation

Verify
sampL
more

uplicate was performed at a frequency of one per 20
>atch of samples prepared for analysis, whichever is

2. is consistency between the raw data and the RPDs reported.

; the RPDs are within the laboratory's limits or less than 20% when
initial and laboratory duplicate sample results are greater than 5x the

**fjv MDL; otherwise, verify that the sample results are within the ± MDL.

4. ^ Verify that the RPDs are less than 20% when both the initial and field duplicate
sample results are greater than 5x the MDL; otherwise, verify that the sample
results are within the ± MDL.

5. Verify that laboratory duplicates were not performed on field, equipment, or
rinse blanks.
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E. Action

2.

3.

4.

Any inconsistencies/errors must b

If the laboratory duplicate
frequency, note the defic

If the laboratory
rinse blank, no

If the

ed or not performed at
review.

ormed on a designated fiej
the QA review.

Its are greater
is greater than the

s in the associated
ioj^ of^not-detected" results is

lysis results are greater than 5x
ie results is greater than 20%, flag all

dated samples as estimated ("J").
results is not required.

5f thelnitial and/or laboratory or field duplicate sample
Sx the MDL and the difference between the results is
± MDL, flag all positive results in the associated

estimated ("J"). Qualification of "not-detected" results is

Vm. SAME! ICATION

A.
\y*

Analytical results forms and raw data

B. Objective

The objective is to ensure that reported quantitative results and reported quantitation
limits (QLs) are accurate and that all reported positive results were calculated within
the calibration range of the instrument.
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D.

Criteria

The laboratory shall provide all raw
and to verify the reported "not-dei
9060 requires quadruplicate analysis
range must be reported.

Evaluation

:ON SOP
Revision: 0

14, 1997
Page 14 of 16

[culate all positive results,
the raw data. SW-846
Both the average value

1.

2.

Verify that
arep

Verify that
QCsamp

lations

calibrated range.

was performed if Method
reported.

'If there are any
additional information
unreserved, the revi

1.

2.

;ewere

laboratory may be contacted to obtain
differences. If a discrepancy remains

ic that qualification of the data is warranted.

and/or missing (i.e., sample calculations) must be
by the laboratory.

isrtive results quantitated beyond the calibrated range should be
'estimated and flagged "J".

method requirements for sample analysis were not followed, note the
deficiency in the quality assurance review.

DC OVERALC ASSESSMENT OF DATA

A. Review Items

Entire data package, data review results, the QAPP, and Sampling and Analysis Plan
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B.

c.

D.

Objective

The overall assessment of a data pack
data reviewer expresses concerns and
data.

Criteria

Assess the overall quali|

Review all avail;
the additive

ION SOP
Revision: 0

arch 14, 1997
Page 15 of 16

ality a&&urance review in which the
^ J ie quality and the usability

^2*i >f >\*>
^* NSfe

Evalu

>pro;
le data to

Review all a1

Analysis Plan, sod coi
intended use and di

Action

1.

2.

Use pri
which

reviously addressed.

rer may assess the usability of
inappropriate use of the data.

ing the QAPP and Sampling and
"the client any concerns relating to the

ese data.

to determine if there is any need to qualify data
ed based on the QC previously discussed.

f-

documented QA review which provides the client with an
f the analytical limitations of the data. If sufficient information on

ed use and required quality of the data are available, the reviewer
include his assessment of the usability of the data within the given

context.

ENVIRONMENTAL STANDARDS



TOTAL ORGANIC Ct ION SOP
Revision: 0

Search 14, 1997
Page 16 of 16

X. AUTHORITY

This data validation SOP for the analysis for TOC has
This SOP represents internal control copy
photocopied or used by another entity except Envirof
permission.

SOP approved by:

vironmental Standards, Inc.
and is not

Rock J. Vitale, CPC
Technical Director

Com
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STANDARD OPERATING PROCEDURES Fj
NONHALOGENATED VOLATILE ORG

METHOD SUMMARY

Method 8015A provides gas cb
halogenated volatile organic
using direct injection or
contamination from
instrument carry-ove

SW-846 m
the analyti
perform
inte

ON SOP
Revision: 0

May 21, 1997
Page 1 of 24

.IDATION OF
METHOD 8015A*

(GC) conditions for the
i). Samples may be introdu

The main tyo&&>of inte!
>ped or sto:

HNICAL HOLDING

:ce are
samples,

:ation in regard to
te laboratories may
and different result

.ce project plan (QAPP)
in the standard operating
might not be applicable to

in-of-Custody records, raw data, and Case Narrative

tr
i to ascertain the validity of results based on the holding time of the
: time of collection to the time of analysis.

See Section XTV for Authority and Application of this SOP.
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Criteria

Technical requirements for sample holdj
Table 4-1 or the project-specific Q
cooled (4±2°C) solid samples and
(pH<2 with HC1) water sam
unpreserved aqueous samp]
analysis for non-aromaucjK^Ilpo
aromatic compounds
time for cooled

are

D. Evaluation

review that holding times
to the following criteri

DN SOP
Revision: 0

May 21, 1997
Page 2 of 24

on SW-846 Chapter 4
jng time criterion for VOCsga|

led :pK20C) and chemically pre
s from collection to analys

times are 14 days from ggf&fttion
id 7 days from collectio

ed that Region II specifies
islQulays from collect]

ing dates on the
sample analysis

ine if samples were

3.

ent in the quality assurance (QA)
qualify the sample results according

eserved samples were analyzed between 15 and 28
flag positive results as estimated ("J"). The

for the compounds in the sample may be higher than
"not-detected" results "UJ". For Region II, if solid

analyzed between 11 and 20 days from collection, flag
ts as estimated ("J") and the "not-detected" results "UP"

te
If Son-chemically preserved (pH>2) aqueous samples were analyzed
between 8 and 14 days from collection, flag positive results for aromatic
compounds as estimated ("J") and the "not-detected" results for aromatic
compounds "UP'. Non-aromatic compounds are qualified as per Sections
E.I and E.3, regardless of chemical preservation.

If correctly preserved samples were analyzed more than 28 days from
collection, flag positive results as estimated ("P') and the "not-detected"
results "R". For Region II, if solid samples were analyzed more than 20
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days from collection, flag positive rest
detected" results "R".

If non-chemically preserved^
than 14 days from collectiof
as estimated ("J")
"R". Non-aromatic
regardless of che

If a sample
6°Cbut

r than
bier was

ottle, flag
'not-detected"

port

("J") and the "not-

s samples were analyzed mp$e
results for aromatic co

cted" results for aromatic c
as per Sections E.I an

tory with a
the tempe

and
orwi

d all "no
deficiency in

used a method
cooler temp
were
not re
this i

perature greater than
was measured with an ER

live results as estimated ("J")
R"). In addition, note the

for project samples, but the laboratory
iture bottles or IR guns for measuring the

ifomment in the report that high sample temperatures
method of measuring the cooler temperature may

le temperatures, and data was not qualified based on
fition, note if the laboratory indicated the presence of wet

the sample cooler.

III.

A.

Analytical sequences, calibration summary forms, integration reports, and
chromatograms
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B. Objective

Compliance requirements for satisfactc
ensure that the instrument is cap?
quantitative data for non-halogenate

Criteria

Initial calibr
compound
the be
calib

2.

;et
ige) at

'ntinuing

let«tion limit [MDL])

ment«eaibration are established
if ̂ BsiSin acceptable qualitative £

containing the volatile
five*tifincentrations (ov

, or asn

meanty thr
factor can
of 20%, then

If Method
temperature

) of the calibration factors
less than or equal to 20%,
and the average calibration

on curve. If the RSD is in excess
iomial, cubic, etc.) must be used.

analyses must be performed with a purge

concentrations of the standards used for the initial
L were based on the laboratory analytical SOP and raw data.

(that the correct initial calibration was used for all samples.

If Method 5030 was used, verify that a heated purge was used.

Verify that the sample results were calculated correctly. Specifically, if the
RSD is £20%, the average CF from the initial calibration should be used.
If the RSD >20%, the entire curve representing the initial calibration
standards must be used.

5. Evaluate the initial calibration CFs for all target compounds.
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iiC

a.

b.

Check and recalculate the CFs£s
target compounds; verify thj
the laboratory-reported,
calibrations, perform §$&$

Verify that
chromatogr,

F for at least three
value(s) agrees with

IrVefrors are detected in the
ensive recalculation.

6. Evaluate the

a.

compounds.

RSD for

If any target
standard
must b

target
:s with the

tected in the
lation.

less than or equal to

curve is an acceptable curve.
if necessary.

result is associated with a low concentration initial
Me on the chromatogram, professional judgment
line the magnitude of the bias (depends on the

le low standard relative to the reporting limit).

tected" results for that compound with a "UP'. If the
adicate a severe lack of sensitivity (e.g., the higher calibration

are barely visible), the reviewer may elect to flag "not-detected"
i for that compound with an "R".

If the initial calibration standards and the associated samples were not
performed similarly (i.e., the initial calibration standards were heated and
the samples were not heated), flag "not-detected" results for all compounds
with a "UP and the reported positive results with a "F.

If any target compound has an RSD greater than 20% but less than 50%
and the average CF was used for quantitation:
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SW-846 METHODS [ON SOP
Revision: 0

May 21, 1997
Page 6 of 24

a. Flag positive results for that

b. "Not-detected" results

4. If any target compound ha
and the average CF wa

a. Flag positjj

b. Flaa^i

5. 'average CF

ted ('T').

..̂
be qiflified.

t compound as

Flaa^aot-det

a calibrati
be used to
instance, the
the calibration
quantification a|||

CONTINUING CAL

A. Review

tion, professional judgment will
iess of the curve generated. For
ne if the average percent error for

icceptable, with special attention to

ices, calibration summary forms, integration reports, and

yryr

Continuing calibrations are performed to verify that the initial calibration curve is
still acceptable for quantitation of results with respect to sensitivity and accuracy
on a day-to-day basis.
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Criteria

1. Continuing calibration standa
surrogate compounds are
at the frequency indicated in*

2. The concentration
midpoint of the i

3. If Method
perfo:

4.

CtPPH

wing calibration check will

All succeedin
standard has
must be within th

:ON SOP
Revision: 0

May 21, 1997
Page 7 of 24

target compounds and
imum of every working day^ar

Tecific QAPP

tinuing calibration checiBlBQst be

intration and the
cceptance criteria

If the difference is
ration standard may be

a new initial calibration

V

:er the first continuing calibration
daily retention time (RT) windows,
idows.

g calibration was run at the required frequency and
ig calibration was compared to the correct initial

5030 was used, verify that a heated purge was used.

aate the continuing calibration %D for all target compounds:

Quantitatively verify that the recovery was calculated properly for
at least three target compounds; verify that the recalculated value(s)
agrees with the laboratory-reported value(s). If errors are detected
in the calculation of the recovery, perform a more comprehensive
recalculation.

Verify that the peaks for the continuing calibrations are clearly
visible on the chromatograms.
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E.

4.

5.

Action

SOP
Revision: 0

May 21, 1997
Page 8 of 24

Verify that the %D is within the acceptaiamits fsi?all target compounds.
- '

Verify that after the daily RT
analytes in the subsequent q
windows.

hav&fceen established, all target
are within the established RT

1. If continuing
this should

2.

e not performed at the sped
e OA-ceview.

If any target
the conti

jfcfenty,

were not
were heated

results for all
Its with a "J".

15% in the continuing
sensitivity:

6.

[pound as estimated ("J").

Its would not be qualified.

a %D greater than 15% but less than 70% in
standard with decreased instrument sensitivity:

: results for that compound as estimated ("J").

"hot-detected" results for that compound "UP'.

t target compound has a %D greater than 70% in the continuing
ation standard with decreased instrument sensitivity:

a. Flag positive results for that compound as estimated ("P').

b. Flag "not-detected" results for that compound "R".

If any target compound is outside the daily established RT windows, the
associated sample chromatograms must be carefully evaluated using
reviewer-generated expanded RT windows.
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a. If the chromatograms
corresponding to the
RT windows, data usabi
included in the QA re$£

b. If the chroma
compound
as well
outsid

:ON SOP
Revision: 0

May 21, 1997
Page 9 of 24

of peaks possibly
interest using expanded

A notation should b.«

7. present
se analytes

V. BL

,.corresponding tor °
expanded RT windows, "n

sitive sample results
»w, should be flagged "R"

The assessment of bl
contamination
blank associat
data must be

ation reports

results determines the existence and magnitude of
riteria for evaluation of blanks apply to any type of

iles. If problems with any blank exist, all associated
fcluated to determine whether or not there is an inherent

r if the problem is an isolated occurrence not affecting the

2.

No contaminants should be found in the blank at or above the reporting
limits. If the laboratory method blank has target analytes at or above the
reporting limit, the entire sample batch is reanalyzed.

A method blank analysis must be performed at least once for each batch of
<20 samples of a similar matrix. Refer to the QAPP for project-specific
criteria for trip blanks, field blanks, equipment blanks, and rinse blanks.
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3.

4.

The method blank must be analyzed^
instrument used for sample analysis^fe&

If Method 5030 is used, the rn
purge.

SOP
Revision: 0

May 2 1,1997
Page 10 of 24

m|ji£be reported for each

be performed with a heated

D.

E.

iated blanks on the fo
rts) to evaluate he prese

Review the rej
(chromato
compou

itppropriate
2 and 3 in

:ed ^each day and on

ras used.

f judgment to detennine^iFthe

Action in the case
circumstances of the

Positive sampl
the concentra

Smh the frequency described in
reviewer should use professional

data should be qualified.

ank results depends on the origin and

qualified for associated blank contamination unless
impound in the sample is less than or equal to 5x the
for that target compound (lOx for the ketones). In

more than one blank is associated with a given sample,
be based upon a comparison with the associated blank having
•ation for a contaminant. The results must not be corrected by

blank value.

ic actions are as follows:

1. If a target compound is found in the blank but not in the sample, no action
is taken.

2. If the sample result is greater than the quantitation limit (QL) but less than
the required amount (5x from the blank result or 10x for the ketones), the
sample results are qualified as "not-detected" ("U").
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3.

4.

5.

If the sample result is positive but
required amount (5x from the
result is raised to the QL and is fl

If the sample result is great
result or lOx for the

If gross blank c
affected comp
the observ
"R" du

"noMetected" ("IT).

ION SOP
Revision: 0

May 21, 1997
Page 11 of 24

>L and less than the
for the ketones), the

the iijUired amount (5x from
results are not qualified.

SStists (i.e., saturated peaks
ids which would be expectei

samples should

VI

'Laboratory performance
by means of spiking
surrogate compoundi

ividual samples and blanks is established
samples and blanks are spiked with the

sample analysis.

rogate(s) should be within the limits specified by the
ihples, or the sample must be reanalyzed. Recoveries outside
.ons of the samples are acceptable.

;.v£^7 Check raw data (i.e., chromatograms and integration reports) to verify the
^' recoveries on the surrogate recovery QC summary form. Check for any

calculation or transcription errors.

2. The following should be determined from the surrogate recovery QC
summary form.
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a. If any surrogate compound is,
should be a reanalysis to
sample matrix effects rai

Note: When
recovery follc
required to g

:ON SOP
Revision: 0

May 21, 1997
Page 12 of 24

itance criterion, there
noncompliance is due to

Sry deficiencies. ...~

b.

liable surrogate com|̂ d|
^ iful reanalysis, the «-«---^^^"'^^»
results for the successful

to perform appropriately
limit

iratory is

outside the

E.

qualified
^"surrogate compound

of specification,
'laboratory-supplied surrj
Project Manager for c

1. If the su

results if the recovery for the
surrogate compound recoveries

ches are suggested (Note: if the
are unreasonably wide, ask the

>ility limits for the surrogate recoveries.):

is greater that the upper acceptance limit:

isults for target compounds are qualified as estimated

Its for "not-detected" target compounds should not be
qualified.

Vfr

If the surrogate recovery is greater than or equal to 10% but less than the
lower acceptance limit:

a. Positive target compounds are qualified as estimated ("F).

b. Results for "not-detected" compounds should be qualified "UF.
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If the surrogate recovery is less than

a. Positive target compound^l^ualifieWs estimated ("J").
s3^^fp£p

b Results for "not-dete^iii^^com^fhds should be qualified "Rj^.. i;

VII. INTERNAL STANDARDS (if

A.

B.

Review Items

response are stable

QC summary.foSss. integration
-S-A.V.i-A. £*3

Criteria for i
laborato

fed to all samples and blanks to ensure
le during each analysis.

K?"

s are typically specified in the QAPP or by the
not specified, utilize the following for guidance:

standards must not vary more than ±30 seconds from
rassociated calibration standard, and area counts of the

must not vary more than a factor of two ( -50% to
i>m the associated calibration standard for all samples.

r?'!$fT Verify that internal standard compounds were added to all samples and
v' blanks.

2. If any internal standard compound is outside the acceptance criteria
(laboratory-specified), there should be a reanalysis to confirm that the
noncompliance is due to sample matrix effects rather than laboratory
deficiencies.
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E. Action

Data are qualified if internal standard
For internal standard compounds
suggested:

1.

2.

If an internal standarj
acceptance limit,
for the compo

SOP
Revision: 0

May 21, 1997
Page 14 of 24

°

re&fts are out of specification,
m, the following approaches #re

or a sample is greater
•esults "P* and "not-detect

from the internal standard.

When the mtftEgal stan
peaks are observed
impact on data u
chromatogram,
basis.

B

limit but
standard,

compounds

of the associated
•ejUts "F. and "not-detected"

the internal standard.

iy more than 30 seconds and no
omatogram, then there may be no

if peaks are observed in the sample
Igment will be exercised on a case-by-case

DUPLICATES/BLANK SPIKES (OR LCS)

brms, chromatograms, and integration reports

Daw for matrix spikes/matrix spike duplicates (MS/MSDs) are generated to
determine long-term accuracy and precision of the analytical method on various
matrices and to demonstrate acceptable compound recovery by the laboratory at
the time of sample analysis. These data alone are not used to evaluate the
accuracy of other samples. The data for blank spikes (BSs) or laboratory control
samples (LCSs) are generated to determine analytical accuracy. The results of BSs
are used to assess the accuracy of the entire sample batch.
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C. Criteria y-vv.-*. ;€t-';',".\,\\
.(CVx..;.̂  ~g- • V* •'*«r

1 MS/MSD samples are analyzed ̂ MSfequency'̂ of one per 20 samples BS
'•>''"• *€ ^«o*?• *-A.̂  ^̂

(or LCS) samples may alsc î̂ '̂ aP^sS t̂ a frequency of one per ,20
samples.

2.

3.

MS/MSD/BS (or
within the laboraj£

Ifanyrecq
in the B.

RPDs for MS/MS
if QAPP-specified accept

criteria (labq
samples mu

D Evaluatioj

gllfl, relative perc
""" forms and

limits.

only)

b.

ed at the required

recoveries and MS/MSD
quality control (QC) summary

recoveries are within the specified

ita and verify calculations.

f nonspiked compounds between the unspiked
results.

i where the MS/MSD results are outside acceptance criteria, the
criteria should be used for the qualification of the sample that

spiked:

If an MS compound in the MS/MSD has a recovery greater than
the upper acceptance limit, positive results for that compound in the
unspiked sample should be considered estimated ("J"), and the
"not-detected" results are not qualified.

If an MS compound in the MS/MSD has a recovery less than the
lower acceptance limit and > 10%, the positive result for that
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c.

compound in the unspiked saro
("J"), or the "not-detected" ~

If an MS compound^
positive result for thl
considered estii
flagged "R"

d. ic acceptance criteria, the p6;

the joospiked sample

m

SOP
: 0

May 21, 1997
Page 16 of 24

considered estimated
'flagged "UP1.

ID has a recovery < 10%, $
Ih the unspiked sample

ir the "not-detected" result s!KttiKtm.<-,.

acceptance
samples (of a

iratory performs a
i,|LP9sr for the analysis as per
iajSed sample results for high

If the RSD
exceeds 20%
the MS/MSD
flag the positiv

4.

IX.

ed compounds in the MS/MSD
% for solid samples) and all results in

are greater than 5x the reporting limit,
liked sample as estimated ("J").

r unspiked compounds among the MS/MSD and
ile exceeds the CRQL (2xCRQL for solid samples)

if the results is less than 5x the CRQL, flag the positive
ipiked compounds as estimated ("J").

TAR'

B.

IDENTIFICATION

««>•
QC summary forms, Case Narratives, integration reports, and chromatograms

Objective

The objective is to ensure that the compound identifications are accurate based on RT
windows, peak resolution, and the linear range of the system.
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c. Criteria

RT windows must be establish
operating conditions. Ideally,.
component standard mixtures
Serial injections over
too tight.

2.

RTs (use any
single compom

Daily R
comi

SOP
Revision: 0

May 21, 1997
Page 17 of 24

The labojttpr

system is within optimum
three injections of all singfe

ghoSf'the course of a 72-hour,
period result in RT

oliates the standard deviatioje^^he three^
of RTl |̂fcluding absolute RT or relatisfel
^ . *^. S:.*:* ^l..»U",\»

If the target
calibration curve
should be on
off scale. Co
peaks
demo
integra

for each
low for that

les the standard

a peak from a sample
onoally, confirmation is required
may not be necessary if the

lished by prior analyses.

uses exceed the linear range of the
be diluted and reanalyzed. All peaks

peaks are not always evident when peaks are
reduction of chromatograms, manipulated to ensure all

a 100-fold range, are acceptable if linearity is
measurements are recommended over peak area

•verlapping peaks cause errors in area integration. If peak
;ented by the presence of interferences, further cleanup is

Second-column confirmation should be provided; if it was not, attempt to
obtain the confirmation analysis from the laboratory. If the confirmation
analysis cannot be provided or was not performed, write a comment in the QA
review.

Verify that the target compound peaks have unique RT windows by viewing
the initial calibration standards or any RT window summary information that
the laboratory may have provided.
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3.

4.

E.

Verify that for any target compound
the calibration curve, the extracts^
particular compounds.

Study the chromatograms
resolution, matrix interfj
identification of ta
positives).

Action

1.

SOP
: 0

May 2 1 , 1 997

<->-••-•• -^ & ~ ̂ e ^near ran8e °f
dmtf^S^nd reanalyzed for those

••* »* >•'

ich displays
•ogate compound

Observed with the
itable. Check with

it in the QA review

ines, coeluting
other problems that would

(producing false

If, in
shift,
include"* sta

surrogate does not display a RT
from the data tables or Form I and

»rt a positive result for a compound (peaks
lows for both columns, if a confirmation column is

is greater than the reporting limit (or quantisation
result to the data tables or Form I and include a

incerning this issue in the QA review.

ATION AND REPORTED QUANTITATION LIMITS

lary forms, Case Narrative, integration reports, and chromatograms

B. Objective

The objective is to ensure that reported quantitative results and reported QLs are
accurate.
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c. Criteria
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Compound quantitation, as wej^fijphg adjustment of the QLs, must be
calculated according to the cocr'̂ i e î&ao specified in SW-846

*•' ,•*.,•; •• ^ *• ^i '̂.^.'̂ 'St* *

2.

3.

The compound
initial calibration i
calibration curve

If Method 5,

based on the average CF
t § %

%Jw£

be us|^)r sample quantitation.

samcfejpiust be analyzecbsdth a he

v\- •';
••* ';"54^i4£-.-ix°.<-r.^v>\.«'3.,:

D Evaluation

1.

.ceni&tions, orm^ierterence r
Ls renewed by t r i b o r a t

Method
heated purge.

For all samples
calculation of
reports and
sampli

or if the RSD is >203^8»e imtW®?
.>• M*."

rge.

to «fe QAPP-specified
target compound

matrix is observed,
equired limits

ie sample was analyzed with a

d be examined to verify the correct
reported by the laboratory. Integration

should be compared to the reported positive

>rrect CFs are used for quantitation. Verify that the same
bnsistently throughout, in both the calibration and the

processes.

^that the QLs have been adjusted to reflect all sample dilutions that
accounted for by the method.

If QLs reported by the laboratory exceed the QAPP-specified QLs and no sample
dilutions were necessary or matrix related interferences observed, professional
judgment should be used to assess the validity of the elevated sample results The
problem should be noted as a comment in the QA review.
If the samples were not analyzed in the same manner as the calibration standards
(i.e., the calibration was performed with a heated purge and the sample was not
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XI

heated), the positive results should be
the "not-detected" results should be flaggedj

If any discrepancies are found, the
representative to obtain additional
If a discrepancy remains unsolyj
decide which value is the'
may determine if qualific

FIELD DUPLICATES

A. Review

B

phcates ma
analyses measxM^both

have more vairobility
laboratory performance
duplicate results will
difficulties associat

There
Refe
and

f|griON SOP
-r' Revision: 0
May 21, 1997
Page 20 of 24

and flagged "F and

>e contacted by the designated
it could resolve any diffej^e^Si,

rer must use professional judgpi«i£|o^
these circumstances, the

indication of overall precision.
ry precision; therefore, the results

ry duplicates, which measure only
'geneity. It is also expected that solid

'ariability than the water matrices due to
fecting identical field samples.

v
•eview criteria for field duplicate analyses comparability.

P for project-specific requirements for sampling frequency

D

ii* jfipSpies which are field duplicates should be identified in the QA review The
reviewer should compare the results reported for each sample and duplicate and
calculate the RPD.
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E. Action

A control limit of ± 21

both sample values

A control
between
the
QL

Positive results for a target compound sjf<M<f$e flagged "F in the sample and its
duplicate if the following criteria w

solids) for the RPD shall
SxtheQL. ,£m

,K.

(± 2x the QL for solids) for
used for

xii SYSTE:

V^ QC summary forms

During the period foi
calibrations), ch
of the data,
until the next
ongoin&ffi&ai

C.

ent performance QC checks (e.g., blanks and
in the analytical system that degrade the quality

ation would not be directly shown by QC checks
es of analytical QC analyses, a thorough review of the

can yield indicators of instrument performance

specific criteria for system performance,
be applied to assess the system performance.

Professional judgment

D. Evaluation

Abrupt, discrete shifts in the chromatogram baseline may indicate a change
in the instrument's sensitivity or the baseline setting. A baseline "shift"
could indicate a decrease in sensitivity in the instrument or an increase in
the instrument zero, possibly causing target compounds, at or near the
detection limit, to miss detection. A baseline "rise" could indicate
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problems such as a change in the i n s t n i f i f l r o , __ or degradation of
the column.

Poor chromatographic per^i^al^ |̂̂ Fects both qualitative an|l
quantitative results. Indicatfbl^f sub^lnaard performance include ;s^;;^

a.

b.

c.

High back
standards.

shifts in absolute RTs

judgmen^must
^system performance has d

result in inaccurate

ify the data if it is determined that
iple analyses.

W^SSK.
V&*^

ii. OVERALL ASSESSME;
A. Review Items

B.

En review results, QAPP, and Sampling and Analysis Plan

^overall assessment of a data package is a brief narrative in which the data
expresses concerns and comments on the quality and, if possible, the

usaFility of the data.

Criteria

Assess the overall quality of the data
Review all available materials to assess the overall quality of the data, keeping in
mind the additive nature of analytical problems.
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D. Evaluation

1.

2.

Evaluate any technical

If appropriate information is*
of the data to assist
Review all
Analysis Plan,
intended use an^

E.

to qualify data

ntr been previously addressed*

reviewer may assess the
oiding inappropriate use of
including the QAPP,

ions with the client
of these data

ud
IP'qualifi

pare*i fully-doc
t
cient

the data withiti|e giv

which provides the
^limitations of the data. If
id required quality of the data
assessment of the usability of
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XIV. AUTHORITY

This data validation SOP for the analysis for non-
Environmental , Standards, Inc. This
_______________ issued to __
photocopied or used by any other entity exc
written permission.

SOP approved by:

Rock }. Vitale,
Technical Dir

ION SOP
..y'' Revision: 0

''''' May 21, 1997
Page 24 of 24

,ted YOCs has been prepared by
internal control copy

and is not^fefe
ital Standards, Inc. without
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STANDARD OPERATING PROCEDURES FOjgftAf&^tlDATION OF
POLYCHLORINATED

POLYCHLORINATED
GENERATED BY SW-8i«*METHtJ» 8280"

METHOD SUMMARY

Method 8280 provides matrj
capillary gas chromatO]
polychlorinated dil
method is appropi
contamination

ipecific cleanyjjj^and hi|j
unetry techn |̂̂ |̂̂ Malysis of

'"""" '"" iFs). This
water. Sample

other sample
^les. Interfering

ie, sj|gfi %PCBs itfd other polychlorinated

allow for &
requirements
same method ana u

ferpretations. In addition, a
from those presented in

£,might not be applicable to

jSwiitory interpretation in regard to
[erefore, separate laboratories may

jptance criteria and different result
might include requirements which

[uently, some of the sections in the SOP

it pages, Chain-of-Custody records, raw data, and Case Narrative

ThJsTobjective is to ascertain the validity of results based on the holding time of the
sample from the time of collection to the time of analysis.

See Section XV for Authority and Application of this SOP.
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Criteria

1.

2.

3.

4.

The extractions of aqueous
days of the date of sample

The extractions of soi
days of the date of sa^ttj

The analyses
days of the

SOP
^ "^^yr Revision: 0

v .;4^v^v.v-<."-"March 14, 1997
-4^-V ;.,: Page 2 of 33•*•*&•"&••'

be performed within 39

;e required to be performed vslti

cts are required to be perfb

the t
ratory

temperature
However, th
direct impact

Evaluation

Technical holdi
Chain-of-Cust
analysis
sampl

samples
ed, etc.) on the

sample coolers (based
battle) upon receipt at the

in a separate logbook. The
to be maintained at 4±2°C.

insider temperature issues to be a
€DD/PCDF data.

iblished by comparing the sampling dates on the
the dates of extraction and analysis on the sample

data. Examine the sample records to determine if
Preserved (cooled [4±2°C]).

criterion is exceeded, sample results will be qualified "R" or "UR" =
unusable, "J" = estimated, "UP' = quantitation limit [QL] is biased, "A" =
professional judgment as defined in [2]) by the data reviewer according to
the following table:
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Qualification Due to E
Days Bey
Collecti

ExtraHolding Time for:

Aqueous Sample
Extraction

Solid Sample
Extractio

& date* of collectio
rt(Q

bey
the opinion
extreme stabilflPiifef the

If observations
Custody Rec
reviewer ad
analyti
the p

5 .

to 60 days beyond
;en in the quality assurance
'the fact that extracting the
loss of analyte; however, in
not be impacted due to the

impounds.

containers were noted on the Chain-of-
will be written in the QAR by the data

|he fact that these issue(s) may lead to a loss of
gment will be used to determine if the severity of

qualification.

of the temperature bottle (or an IR gun temperature
t of a sample bottle) upon receipt at the laboratory was greater

a comment will be written in the QAR by the data reviewer
g the fact that elevated temperatures may lead to a loss of analyte,

hdwever, in the opinion of the data reviewer, data should not be impacted
due to the stability and chemical properties (i.e., vapor pressure, boiling
point, etc.) of the PCDD/PCDF compounds.

If the laboratory recorded the air temperature of the cooler rather than a
sample bottle temperature, note in the quality assurance review that this
method of determining cooler temperature may not be indicative of sample
temperature.
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III WINDOW DEFINING MIXTURE (DBS COLUMN)

A. Review Items

Calibration summary forms, integral

B. Objective

Compliance requirenn
the instrument is
for the PCDDs

C. Criteria

d chromatograms

separation are establish
table qualitative^md

ory
the

ruran
at I

2 hr.), p
instrument
performed, or
the target analyte
last eluting isoj
each congen
between

Defining Mixture
class of dioxin

3.

!sjp,3,7,8-TCDD and 1,2,3,4-
itial calibration, once per day

'on, once when adjustments or
may affect retention times are

change in retention time (±10 sec.) of
•ed. The retention times of the first and

establish the retention time windows for
dioxin and furan compounds. The percent valley
2,3,7,8-TCDD and 1,2,3,4-TCDD is required not

'alley = (x/y) (100%)

' the height of the valley (from baseline to valley)
= the peak height of 2,3,7,8-TCDD

The retention times of all compounds in the continuing calibration
standards are required to be within the retention time windows established
prior to the continuing calibration at the beginning of the day. See Section
VI of this SOP for frequency and additional requirements for continuing
calibration standards.

At a minimum, the Window Defining Mixture must contain 2,3,7,8-TCDD
and 1,2,3,4-TCDD, and the following (first eluting; last eluting) isomers:
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TCDD
PeCDD
HxCDD
HpCDD
TCDF
PeCDF 1,3,4,6
HxCDF

1,3,6,8;
1,2,4,7,9; 1

2,3,4,8,9; and
1.2.3.4.7.8.9.HpCDF

D

Note:
be presi

Evaluation
®$j&^

1.

y also

^efify thai*&•? J ,
^w^.^^-^ ""Was calculatSBS&S&&&&

^
MS* W3.
AWi ^'^3

S^v.̂ ,̂ ;
^iv£^' 4. Verify that

Verify that thtf retei
established by the

E. Action

1.

1 of the instruments

fS-TCDD and 1,2,3,4-TCDD

within the retention time windows
'ation standard.

*W"Denning Mix contains the appropriate congeners.

Defining Mixture was not analyzed at the required
professional judgment will be used by the data reviewer to

affect on the data quality.

percent valley between the compounds 2,3,7,8-TCDD and 1,2,3,4-
TCDD is greater than 25%, positive results for the 2,3,7,8-TCDD isomer
may be affected and should be flagged as estimated ("J") by the data
reviewer. One of the following two options will be followed:

a. If the 2,3,7,8-TCDD concentration was reported from the analysis
with resolution problems, the result will be flagged as estimated
("J") by the data reviewer.

ENVIRONMENTAL STANDARDS
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b. If the 2,3,7,8-TCDD concern
analysis with resolution
confirmation analysis o.
resolution, no further

3. If the retention time
outside the corresi
beginning of the
last compliant
noncompli

ofj |d in the Window Defining
time window establi

±10 seconds, the sampl
Mixture and assoc

re, will be e

If th
(peaks
necessary

SOP
Revision: 0

14, 1997
Page 6 of 33

ras gSj&t reported from the
was reported from a

column with acceptable.
ication will be necessary. v ;

lated with the
'fining Mixtures,

criteria except the
ly affected. If there

or qualification will be

:sults and no tentative positives
further action or qualification will be

atial positives (peaks as described above) for either
i will be evaluated by data reviewer to determine

'within an adjusted retention time window. If any
all of identification criteria and is within the adjusted
ae window, the resulting concentration may be reported

Se discretion of the data reviewer) as a positive result and
ged "N". The "N" signifies that the compound has been

I identified with presumptive evidence.

IV. COLUfSpiRFORMANCE SOLUTION MIXTURE (SP2331 COLUMN)
1>V

A. Review Items

Calibration summary forms, integration reports, and chromatograms
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B Objective

Compliance requirements for satisfactp^
ensure that the instrument is
quantitative data for the PCDDs an

Criteria

1. The laboratory!
Mixture ((
with the
pair),*lMeqtiiftybfor

N SOP
Revision: 0

March 14, 1997
Page 7 of 3 3

ment<^paration are established to
acceptable qualitative .and

:o analyze the Column Perfd
DD isomers that^ute Bi^^blosely

.-TCDD and «J8fcfcW-TCDD
e analjM)f^P^^ continuing

Valle^^^eenmiabelled 2,3,7,8-
is^ifflkj-eq^ed not to exceed

ieline to valley)

ig TCDD isomers:

2.

3.

TCDD
DD

',4-TCDD
;3,7,8-TCDD

Verify that a CPSM was analyzed on all of the instruments used for
analysis.

Verify that the percent valley between 2,3,7,8-TCDD and all other
unlabelled TCDDs were calculated correctly.

Verify that the retention times were within the retention time windows
established by the continuing calibration standard.
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E.

4. Verify that the CPSM contains the appr

Action

1.

2.

If the CPSM was not anal\
the appropriate TCDDH
the data reviewer to

If the percent
unlabelled
2,3,7,8-
("J")

ie reqpted frequency, or did not
ofessional judgment will be iSHd^bJS^

feet on the data quality.

ie unlabelled 2,3,7,8-TCD!
grejjg; than 25%, pqsjy^ve res'

and will be

3.

Calibration summary

Objective

Compliance r
ensure
quanti

retention time
ine the effect on

V.

2.

•eports, and chromatograms

for satisfactory instrument calibration are established to
it is capable of producing acceptable qualitative and

OFs and PCDDs.

For all toxic dioxin and furan isomers (i.e., those isomers which have
''chlorine atoms at the 2, 3, 7, and 8 positions on the aromatic rings),
internal standards, and the recovery standard, a five-point calibration was
required at the beginning of the analytical sequence. The standard
concentrations were required to be those specified hi the analytical method

The percent relative standard deviation (%RSD) of response factors
(calculated using peak area) from the five-point initial calibration was
required to be less than or equal to 15%.
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3. The relative ion abundance ratios for tiaiJ3l^tita$|f>n and the secondary
.wx* x- .̂'W'W* ^ \" J

ions of the target analytes, intemaL?^wda¥M^mia recovery standard are
j&SS*.required to be within the acceptabJ^flSftges spumed below:

/•5""5 "\3/ \-'^•*?$•'*£*

Relative Ion Abundance Cri«%,PCDp^nd PCDFs

7.

•(j: -XWX*TS?'ps»*
&«•'

^X

;v Relative intensity

0.65-0.89

1.24-1.86

1.05-1.43

0.88-1.20

0.76-1.02

ss^Tf all target analytes, internal standards, and recovery
red to be within the appropriate retention time windows

'the Window Defining Mixture analysis.

monitored ions for each native isomer are required to be present
Sbrimize simultaneously within three seconds of the corresponding
jeled compound.

The signal to noise ratio (S/N) for the unlabelled PCDD/PCDF ions is
required to be greater than 2.5.

The signal to noise ratio (S/N) for the internal standard and recovery
standard ions as required to be greater than 10.

ENVnONMEMTAL STANDARDS
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The signal to noise ratio (S/N) for ^
mid-level initial calibration standardjiSibi

^•*r»t. *

:ON SOP
Revision: 0

.-'March 14. 1997
Page 10 of 33

in the
greater than 50 to 1

D

the initial
action must be

Verify that the concern
calibration were b

standards that were used for

Verify that the ibration was used for all

ilated corre

6.

Average RRF for at least three
culated value(s) agrees with

If errors are detected in the
imprehensive recalculation.

n abundance ratios for the quantitation and
tons *of the target analytes, internal standards, and

;ds are within the limits specified in Section V.C.3

for all target compounds.

ck and recalculate the RSD for one or more target
compound(s); verify that the recalculated value(s) agrees with the
laboratory-reported value(s). If errors are detected in the
calculations, perform a more comprehensive recalculation.

Verify that all target compounds have a RSD less than or equal to
15%.

Verify that the retention times of several target analytes, internal standards,
and recovery standard peaks were within the appropriate retention time
windows.

ENVIRONMENTAL STANDARDS
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Verify that the monitored ions for
maximize within three seconds,/
compound.

Verify that all of the si
ratios of 2.5:1 for
standards and
2,3,7,8-TCDD i

SOP
;̂'-"!'.'̂ ;/;> Revision: 0

,.i^ >->..._.'.- 'March 14, 1997
/ Page 11 of 33

are present and
13/esponding C-labeled

se r 's are greater than the
ions, 10:1 for th

and 50:1 for the m/:

E.

If the relative ion
ions of the tar
not within th
be flacee

foatafiJIaJl Tie qualified by
X¥«y

;ed ^estimated ('T').

foliated detection limits) will
< %RSD < 90% and unusable

for the quantitation and the secondary
al standards, and/or recovery standard was

ralTges listed above, the affected analyte data will
R" or "UR") by the data reviewer

of any target analyte, internal standard, and/or
was not within the appropriate retention time windows

established with the Window Defining Mixture analysis, the
lyte data will be flagged as unusable ("R" or "UR") by the data

If the three monitored ions for a native isomer were not present and/or did
not maximize simultaneously within three seconds of the corresponding
13C-labeled compound, the data reviewer will take action as follows:

a. If the result in question had been reported as a positive result, the
data reviewer will change the reported positive result to a "not-
detected" result. The reported concentration is reported as the
detection limit. This action will be summarized in a comment in the
QAR.
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b. If the result in question
concentration (MFC) r
reported MFC result
concentration is rep
summarized in

SOP
: 0

J'March 14, 1997
Page 12 of 33

as a maximum possible
datS?*reviewer will change the,
cjed" result. The reported MP£

the|i:f&ection limit. This action.
the QAR.

If the signal to n
than 2.5, the
flagged as b]

for any unlabelled PCDD
for these unlabelled PC

data_reviewer.

recovery
.e associated

iviewer.

of 2,3,7,8-TCDD in
50, the detection limits for

the data reviewer.

ition reports, and chromatograms

are performed to verify that the initial calibration curve is
5r the quantitation of results with respect to sensitivity and

ay-to-day basis.
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c Criteria
«&,-
'**»'

Within 12 hours prior to the
analysis, a mid-level continuj
dioxin and furan isomers (i.
the 2, 3, 7, and 8 posij^
and the recovery standj

The absolute
RRFs and
required

SOP
;' ' Revision: 0

Mkrch 14, 1997
Page 13 of 3 3

sampl&f and following the WDM,.
standard containing all toxic

isqpers which have chlorine atQrtfe.;i^
^romatic rings), all internal stj

to be analyzed.

differences (|%D|) betwel
from the initial

.

the secondary
standard are

Hepta

Octa

Selected ions (m/z)
304/306

340/342

374/376

408/410

442/444

Relative intensity

0.65-0.89

1.24-1.86

1.05-1.43

0.88-1.20

0.76-1.02

Relative intensity

0.65-0.89

1.24-1.86

1.05-1.43

0.88-1.20

0.76-1.02
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4.

5.

6.

7.

The retention times of all target
standard are required to be within
established with the Window De

The three monitored ions f<
and maximize simul
13C-labeled compo

The signal to
required to

The

idards, and recovery
retention time windows

ixtureHinalysis.

are required to
ittt'three seconds of the corres$ew

for the unlabelled PCD:

Verify that th<$fe§ntini
that the continuing |!
calibration.

2. Evaluate the

a.

is

recovery

o^p2,3,7,8-TCDD in the
than 50.

run at the required frequency and
compared to the correct initial

3.

calibration recovery for all target compounds:
i
'erify that the recovery was calculated properly;

the recalculated value(s) agrees with the laboratory-
value^). If errors are detected in the calculation of the

s, perform a more comprehensive recalculation.

Verify that the relative ion abundance ratios for the quantitation and
the secondary ions of the target analytes, internal standards, and
recovery standard were calculated properly; verify that the
recalculated value(s) agrees with the laboratory-reported value(s).
If errors are detected in the calculation of the results, perform a
more comprehensive recalculation.

Evaluate the percent recovery between the expected result and the
observed result for all compounds.
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Check and recalculate the
compounds; verify that
laboratory-reported
calculation of the
recalculation.

N SOP
*:; . - • > ' ' Revision: 0

-, _ /March 14, 1997
' Page 15 of 3 3

r at least three target
agrees with the

e&6rs are detected in the
a more comprehensive

b. Verify that
all target

4.

5.

Verify that
recovery

cry is within the acceptan^tjmits fotxi

of the target analytes, internal stH |̂prfl[s, and

within three

than the minimum
10:1 for the internal

for the m/2 320 ion of

For the dioxin
was not perfo
data is flagge

3.

fytes, if a continuing calibration standard
prior to a sample analysis, all affected

or "UR") by the data reviewer.

the %D (|%D|) of any of the RRFs (calculated
dilated for the continuing calibration as compared to

s calculated from the five-point initial calibration was
o, data will be qualified by the data reviewer as follows:

ssociated positive results will be flagged as estimated ("J").

Associated "not-detected" results (calculated detection limits) will
be qualified as biased ("UJ") for 30% < |%D| < 90%, and unusable
("UR") for |%D| > 90%.

If the relative ion abundance ratio for the quantitation and the secondary
ions of the target analytes, internal standards, and/or recovery standard was
not within the acceptable ranges listed above, the affected analyte data will
be flagged as unusable ("R" or "UR") by the data reviewer.
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If the retention time of any target
recovery standard was not within
(±10 sec.) established with th
affected analyte data will be
reviewer. *%?v

sop
v; Revision: 0

March 14, 1997
Page 16 of 33

standard, and/or
retention time windows

^>>. £, vk"

Defining Mixture analysis, the
.ble ("R" or "UR") by the date

If the three monitoreddl
not maximize sir
13C-labeled cor

re isomer were not preseni
ithin three seconds of the A
reviewer will take actions

;eported as a p,
irted positi
com

be

If the signal to noise
greater than 2.5
are flagged as

ae data
a "not-

5rted as the
; comment in the

a maximum possible
£ reviewer will change the
'result The reported MFC

ion limit. This action will be

any unlabelled PCDD/PCDF ion is not
limits for these unlabelled PCDDs/PCDFs

the data reviewer.

10 (S/N) for any internal standard and/or recovery
it gftater than 10, the detection limits for the associated

flagged as biased ("UP') by the data reviewer

'noise ratio (S/N) for the m/z 320 ion of 2,3,7,8-TCDD in
calibration standard is not greater than 50, the affected

Tesults will be flagged as estimated ("J") and the detection limits
5,7,8-TCDD are flagged as biased ("UJ") by the data reviewer

VII. BLANKS

Review Items

QC summary forms, chromatograms, and integration reports
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B Objective

C.

The assessment of blank analysis result&cdi^.^aines th^bcistence and magnitude qf
contamination problems. The crite^^rll|i|^yaluation of blanks apply to any
type of blank associated with the stin^es. ifffoblems with any blank
associated data must be carefij.llĵ {i||̂ ||̂ o determine whether or not
inherent variability in the ,d^i |̂rTSeJi:vproblem is an isolated oce
affecting the other data. ,^f ~%P

£*<<£
Criteria

1.

-•a&&«»
VN'1 'X-%-''''**NV.<-v-A».--

every 20
are extracted,

î n
In order to runout
for the target tfdtnpoi

2.

f most sampling events.
aJ0will be consulted for the

^«ing^ft on data usability, positive results
t oe observed for any blank.

sail associated blanks on the forms and raw data
f

itegration reports) to evaluate the presence of target
blanks.

JTaTmethod blank analysis has been reported for each day, each
atch, and on each instrument used to analyze samples.

2.

If the appropriate blanks were not analyzed with the frequency described
above (Section VII.C.l and 2), professional judgment will be used by the
data reviewer to determine if qualification of the associated data is
necessary.

If a PCDD/PCDF isomer is detected in a sample analysis and is also
detected in the analysis of any associated blank (see [3], below, for what
blanks are associated with the samples), the positive results will be
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qualified according to the 5-times ru
reviewer as shown in the following.$$&

SOP
Revision: 0

._^" "March 14, 1997
p 1

°

OCDD) by the data

Qualification by the 5;
forBti

times for OCDD) Rule*
ination

Flag Sample Result witDL < Sample Concentr
for OCDD) Bl

ouid be noted
on fi

Simples. T
5-times (or
directly comp

The results
reviewer to
in the S
results
only oMKwas

lv%he same weights, volumes,
'v'* factors as the associated

5.

nsideration when applying the
generally best accomplished by

it the instrument levels.

lethod blanks will be used by the data
matrix similar to the method blank matrix

Group (SDG). The data reviewer will use the
flag all samples collected on the same day (unless

ted for a several day sampling event; field blank results
plied to all samples hi the SDG).

^/PCDF isomer is found hi a blank but not in the sample, no
be taken by the data reviewer. However, if a class of

its (e.g., TCDDs) was detected hi field blanks but not in the
samples, a comment addressing this issue will be written hi the QAR by the
data reviewer.

If it is determined that contamination has been introduced from a source
other than the sample, qualification of data may be made by the data
reviewer. Contamination introduced through dilution water is one
example. Instances of this occurring can be identified when compounds
have been detected hi the diluted sample but not hi the undiluted sample.
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^utilized when a peak
etention time window of

6 Professional judgment by the data
observed in the blank chromatoj
a target compound and is repo^^^Ka maximum possible concentration
(MFC). Sample chromatogi'ap^ w^Jsi^ssxamined closely in comparing
such peaks. If similar pea^Jijre obiipved in the blank and associated
samples within the retej$j$|jl|||pMndow of target compounds, :fciia*Wl1 -
noted that certain po,§ftf^^^oW§nould be used with
when warranted ̂ ^^fetermffloi by professional judgmenj^^
results may be^fe^a^Mdetected" ("IT).

VIII. INTERNAL ST

B

Revie

perform
means of spiking

standard compounds
into sample extracts j

al samples and blanks is established
blanks are spiked with the internal

ction. Recovery standards are spiked

|anks, field samples, and quality control samples are
spiked with a mixture of 13C-labeled compounds

%2,3,7,8-TCDF, 13C-2,3,7,8-TCDD, 13C-l,2,3,7,8-PeCDD,
5,7,8-HxCDD, 13C-l,2,3,4,6,7,8-HpCDD, and 13C-OCDD

^t recoveries (%Rs) for these compounds are required to be
lated and must be greater than 40%, or the signal to noise ratio must

be greater than 10.

The relative ion abundance ratios for the quantitation and the secondary
ions of the internal standards and recovery standard were required to be
within the acceptable ranges specified below:
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Relative Ion Abundance Criteria PCD

Relative intensity

0.65-0.89

1.24-1.86

1.05-

.•.-U.A '<.??*£l$w j&f, \ ,,\ ~^^-^.. . -W'y
3. The retention^

standard are
establisi

Evaluation

1.24-1.86

1.05-1.43

0.88-1.20

0.76-1.02

the internal standards and the recovery
be within the appropriate retention time windows

idow Defining Mixture analysis.

internal standard compounds were added to all samples and

Verify that the laboratory calculated the relative ion abundance ratios,
percent recoveries, and signal to noise ratio values correctly.

If any internal standard compound is outside the acceptance criteria
(laboratory-specified), there should be a reanalysis to confirm that the
noncompliance is due to sample matrix effects rather than laboratory
deficiencies.
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E.

4.

Action

1.

Verify that the retention times of
standard are within the appropriate.^
by the WDM analysis.

If the percent recov
the signal to noi
qualification is

' v »•»

^hdards and recovery
windows as established

y internal standard is less t
than or equal to 10, no

2. If the pe
the s;

,£M|& *&':;

|C "k*t| '"I If the relative ion
/^ ions of any of

within the
professionay
qualifi

flagged as estimated

;y

fed analytes will be flagged as

for the quantitation and the secondary
ndards or the recovery standard was not

ranges specified above (Section VIII. C. 2),
be used by the data reviewer to determine if

dated data is necessary.

4. es of any of the internal standards or the recovery
by more than 10 seconds or were not within the

retention time windows established with the Window Defining
analysis, professional judgment will be used by the data reviewer

Pennine if qualification of the associated data is necessary

-
^IX. MATRIX'" SPIKES/MATRIX SPIKE DUPLICATES/BLANK SPIKES (OR

LABORATORY CONTROL SAMPLES)

A. Review Items

QC summary forms, chromatograms, and integration reports

ENVIRONMENTAL STANDARDS
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B Objective

c.

•p^^^?
%i£itl̂^*^^j

Data for matrix spikes (MSs)/matrix
determine long-term accuracy and
matrices and to demonstrate ace
the time of sample analysis.
accuracy of other samples.
Samples (LCSs) are ge
blank spikes are used to1s&seiit>tb.

Criteria

Revision: 0
14, 1997

Page 22 of 33

(MSDs) are generated tQ
loft;, t^tte analytical method on various

comp^ftrid recovery by the labora|0ly;g|
~ alone are not used to eva"^^ "

spikes (BSs) or Labors
ine analytical accuracy v

icy of the entire sample

CSfsS-

3.

5.

spike duplicate
iples of a similar

lose isomers which
>osjtioiif'on the aromatic rings)

antitated in the same manner as
»und percent recoveries (see note

lility limits of 50-150% recovery for
ed. The relative percent differences

each compound in the MS and MSD should
50°/£Tor the data not to be potentially impacted.

ratory control sample (LCS) is required for every
lar matrix and/or every time samples are extracted,

frequent.

results are required to be quantitated in the same manner as
If the LCS did not meet the recovery criteria, all associated

are required to be reextracted and reanalyzed. However, all LCS
spike compound recoveries should be within the data usability limits of 50-
150% for the data not to be potentially impacted.

The spike compounds are required to satisfy all of the identification criteria
that are applied to sample and blank results.

Note: Since the quantity of spiked compound recovered is corrected for
the recovery of the associated internal standard, the correct term is

the samples,
below) shoul
data not to be
(RPDs) betweej
be less than

The pr
20 s

ENVIRONMENTAL STANDARDS
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"percent accuracy." However, to
nomenclature, the term "percent

SOP
Vs: :.y Revision: 0

-"March 14. 1997
Page 23 of 33

with the laboratory's

D Evaluation

1.

2.

Verify that an
frequency.

Inspect results^;
RPDs

LCS) were analyzed at

D/BS (or LCS)
forms and verify

een the unspiked

itification criteria (Section X)
and quantita

id did not meet the limits of 50- 1 50% in theIf the recovery
MS and/or
sample
folio

'ses,*tne result for that compound in the unspiked
[ualified by the data reviewer according to the

Due to Poor MS/MSD Recoveries
Signal to Noise

(S/N) Ratio:
Flag Positive

Result:
Flag "Not-Detected"

Result:

No Qualification
10%<%R<50%

No Qualification%R>150%
%R>150%

2. If the RPD between the results for any compound in the matrix spike and
matrix spike duplicate exceeded 50%, positive results for that compound in

ENVIRONMENTAL STANDARDS
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3.

SOP
t,v-'vs Revision: 0

'March 14, 1997
Page 24 of 3 3

the unspiked sample only will be quaM -̂;|§ estgf&ted ('T') by the data
reviewer.

If the recovery for any
the LCS analysis, the results
will be quaUfied by the djaHJ

• j%...\i- f^
• v.%*
«'••"'

ieet the limits of 50-150%- in
ound in all associated

to the following
t cQ

If Percent Recovery
0

any ot message
criteria specific for s
by the data revie
necessary.

t satisfy all of the identification
, professional judgment will be used

if qualification of the associated data is

, Case Narrative, integration reports, and chromatograms

jective is to ensure that reported results are qualitatively accurate.

ENVmONMENTAL STANDARDS
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C. Criteria

1. A toxic dioxin or furan isomer (ĵ |S^e isoniefs that have chlorine atoms
at the 2, 3, 7, and 8 positipflp^n HSe^ffomatic rings) is required to b6
considered identified if the fbfi^fyjng cotptions are satisfied:

a. All

are required to be
2 scans or 2 seconds)

for the quantitation and the
jjsfytes must be within the acceptable

PCDDs and PCDFs

ions (m/z)
320/322
356/358

390/392
424/426

458/460

Relative intensity
0.65-0.89
1.24-1.86
1.05-1.43
0.88-1.20

0.76-1.02

EHVIRONMEMTAI. STANDARDS
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Selected ions (m/zjjy-^ "%£
304/306

<'*?

34o/3«ffiW" :;-r
v.-.- *

intensity
0.65-0.89

1.24-1.86

monitored i
ows

wi
PCDF p

PE)
lade. The
a Maximum^
abundance ra •Si

Confirmation on
2,3,7,8
the DBS anal

;withm the
ie Window

tt the same retention
pQlyShlorinated diphenylether
peak as a PCDF cannot be
ie calculated concentration as
VC), regardless of the ion

[cation in the Case Narrative.

lumn may have been performed if any
ough hexa- chlorination were detected in

bee, signal to noise ratio of all of the monitored ions, and
I ion abundances.

the absence of the PCDPE peak for the identification of PCDFs
W W

^ll^-ft Verify that a confirmation analysis was performed on a SP2331 column for
>:ffy* any identified 2,3,7,8 isomers in the tetra- through /iexa-chlorinated

cogneres.

Actions

1. If any of the identification criteria specified above were not met for a
reported positive result, the data reviewer will take the following actions
depending on which and how many criteria were not satisfied:

ENVIRONMENTAL STANDARDS



SW-846 METHOD SOP
-;•;;:>' Revision: 0

14, 1997
Page 27 of 33

°

b.

result, the result will be
limit will be determined

If only one criterion tv
judgment will
should be
detected" Msffll, or

a. If more than one criterion wjis^jp^jmet ''•$$ a reported positive
" and a detection

met:^r a reported result,
reviewer to determine i

reported positive result
"

2. IfaGC
retentioi
unusal

XI.

orts, and chromatograms

the corgsponding P C D P a n n e
the re

Dpautimary forms, v«6

The objective is to
quantitation limits (Q

rted quantitative results and reported

4.

must be based on the response factors determined from
ig calibration performed within 12 hours prior to sample

Jantitations must be based on the internal standards and quantitation
ions specified in the analytical method.

f
All quantitations (positive results and calculated detection limits) must be
based on the correct equation specified in the analytical method. Solid
sample results must be reported on a dry-weight basis.

All quantitations for 2,3,7,8-isomers must be based on the results obtained
from the confirmation analysis on the SP2331 column.

ENVIRONMENTAL STANDARDS
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>
5. All quantitations that are below the c«

standard are reported as estimates

D. Evaluation

1.

SOP
Revision: 0

. /•T'March 14, 1997
Page 28 of 33

if the low calibration

Verify that the reporte
QLs. If sample
concentrations,
the QLs repor

than or equal to the QAPP
due to elevated

related to the sample ma;
ory may exceed required limf

Verify
calibr

within 12 h

s, raw
of all

orts«Bn'd chro
le

erify that
same RRFs
the quantitatioirpro

Verify that the
are not acco

*•&•»•«

ntmuing

the correct
iratory. Integration

the reported positive

quantitation. Verify that the
Tghout, in both the calibration and

e OHSradjusted to reflect all sample dilutions that
the method.

ilts were not based on all of the above-listed items, the
be requested by the data reviewer to perform corrective

fresubmit the affected data. An exception may be made if the
iewer can perform the corrective action in a timely manner.

All concentrations that are below the concentration of the low calibration
standard will be reported as an estimate and will be flagged "J" by the data
reviewer.

If a discrepancy remains unresolved, the data reviewer must exercise
professional judgment to decide which value is the best value and if
qualification of data is warranted. If the quantitation limits reported by the
laboratory exceed project-quantitation limits (or regulatory limits), and no
sample dilutions were necessary or matrix-related interference was not

ENVIRONMENTAL STANDARDS



SW-846 METHOD

observed, professional judgment will bt
the elevated sample results. The ]

SOP
Revision: 0

March 14, 1997
Page 29 of 33

? assess the validity of
noted in the QAR.

XII FIELD DUPLICATES

Review Items

B

Analytical result forms^ej

Objective

Field dug.
These
ma'

and integration reports

The low-standard
sample vol
PCDD/PCD
relative
should
The

!on el^pverall precision.
; difefore, the results

hich measure only
expected that solid

jfl^the water matrices due to
.pies.

expressed as a sample result (including
ation, etc.) will be considered the
(QL) for field duplicate evaluation. The

:e between the results in aqueous field duplicates
equal to 20% for results greater than 5x the QL.

/een results in aqueous field duplicates should be less
at least one result is less than or equal to 5x the QL.

idard concentration expressed as a sample result (including
volumes/weights, dilution, etc.) will be considered the

P(SiD/PCDF quantitation limit (QL) for field duplicate evaluation. The
relative percent difference between the results in soil field duplicates should
be less than or equal to 40% for results greater than 5x the QL. The
difference between results in soil field duplicates should be less than 2x the
QL when at least one result is less than or equal to 5x the QL.

ENVIRONMENTAL STANDARDS
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XIII.

D. Actions

If the results for any compounds do
for this compound in the field dugB|
reviewer. '^j^

p$3<.

SYSTEM PERFORMANCE

A. Review Items

QC summary,

B

aboVflrcriteria, the positive results
pMl be flagged 'T by the

fcthe* next re'£»!^-T^Ssan•**«*. i ivi:*8S'

There are no speci
should be appli

.ecks (e.g., blanks and
rsj|m that degrade the quality
tirectly shown by QC checks

[yses, a thorough review of the
nstrument performance.

for system performance. Professional judgment
:em performance.

rete shifts in the chromatogram baseline may indicate a change
aent's sensitivity or the baseline setting. A baseline "shift"

icate a decrease in sensitivity in the instrument or an increase in
aent zero, possibly causing target compounds, at or near the

detection limit, to miss detection. A baseline "rise" could indicate
problems such as a change in the instrument zero, a system leak, or
degradation of the column.

2. Poor chromatographic performance affects both qualitative
quantitative results. Indications of substandard performance include:

and

a. High background levels or shifts in absolute retention times for
calibration standards.

ENVIRONMENTAL STANDARDS
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^ v;t,^£.̂ ;::s--̂  ^; y>
A*^ \ffr, *WiX ^n: .y
.̂•̂  '̂ !p^w>

^^^ %•?*•
c.

d.

Excessive baseline rise.

Extraneous peaks. ^m "<*?*&»>.-S~$ V 'Sysixg
Loss of resolution. ***$*

Peak tailinR0.v6r
quantitatic

Action

Professional
system pei

that

XIV.

ittmg that may result in^^vccurafes

D

:s, C^S^Pand Sampling and Analysis Plan
iNVcife^

r

:age is a brief narrative in which the data
and comments on the quality and, if possible, the

ity of the data.

e materials to assess the overall quality of the data, keeping in
e nature of analytical problems.

H>̂ J?
1. & Evaluate any technical problems which have not been previously addressed.

2. If appropriate information is available, the reviewer may assess the usability
of the data to assist the client in avoiding inappropriate use of the data.
Review all available information, including the QAPP, Sampling and
Analysis Plan, and communications with the client, that concerns the
intended use and desired quality of these data.

ENVmONMEKTAL STANDARDS



SW-846 METHOD

E. Action

1 Use professional judgment to
which were not qualified basejs

2. Prepare a fully-docum
client with an indicai
sufficient informati
are available, th
the data within

SOP
tr ; v? Revision: 0

... J'faarch 14, 1997
Page 3 2 of 3 3

^^if theirs any need to qualify data
discussed.

rance review which
limitations of

snded use and required
[d include his assessment o

s*$P^••«#&• 5W»:X»

'!$»»^4"

ENVIRONMENTAL STANDARDS



SW-846 METHOD
;M$

XV AUTHORITY

This data validation SOP for the analysis for
compounds has been prepared by Environmental
control copy __________ issued to
photocopied or used by any other entity
written permission.

SOP approved by:

Rock J. Vitale,
Technical Di

an^aromatic volatile
^ This SOP represents

and is

SOP
* » v

^ Revision: 0
14, 1997
"of 33

organic.,
internal

Standards, Inc. without
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STANDARD OPERATING PROCEDURES F|

OF HARDNESS AS CaC(

METHOD SUMMARY

This method is for the analysis
exchanges magnesium on an
more stable EDTA chel
sample and the EDTA
calmagite at a
concentration
possible.

orm a
Original

eacts with
oit8y magnesium

t ^^otal hardness is

aqueous samples. The m
for any calcium and/or other cati

magnesium
other ED

The objective is to
the time of collection t

n.

J!if data and Case Narrative

f results based on the holding time of the sample from
"analysis.

5r sample holding times are based on the project-specific QAPP.
(to 4°C ± 2°C and acidified to pH <2 with nitric acid) for all water

maximum holding time is six months from the date of sample collection to
analysis 1w jafflamples are properly preserved.

1̂
Evaluation

Verify that the samples were analyzed within 6 months from the date of sample collection
specified on the Chain-of-Custody.

See Section XV. for authority and application of this SOP.
ENVIRONMENTAL STANDARDS
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E. Action

If the analysis of aqueous
time but within 9 months of <
estimated ("J"). "Not-de

If the analysis of 1
past the date
unreliable and

Note

les was performed more
The analysis shoi

Id be flagged "R"

SOP
'\o;:;:> Revision: 2

August 1, 1995
Page 2 of 16

\^
irmed after the 6 month holding

iles results should be conspired
be flagged "UJ".

m. INITIAL C

A.

rforms

jliance requirements for sai
instrument is capable of ni

compounds.

C. Criteria

calibration are established to ensure that
ile qualitative and quantitative data for target

2.

calibration shall be performed with nine standards ranging
CaCCVL to 400 mg CaCOs/L. However, the method does not
generation of the initial calibrations or what criteria is used to

of the initial calibration curve. Refer to the QAPP for project-
Without other guidance, the following shall be used to assess data

The laboratory shall use a ten-point calibration (nine standards and a reagent
blank) for the generation of an initial calibration curve.

The correlation coefficient for the calibration curve shall be 0.995 or greater.
Otherwise, the laboratory shall terminate the analysis, prepare new standards
and recalibrate the instrument. All samples associated with an unacceptable
initial calibration shall be reanalyzed.

ENVIRONMENTAL STANDARDS
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3. All samples shall be analyzed within
calibration curve/ Samples
the initial calibration curve shall

SOP
Revision: 2

August 1, 1995
Page 3 of 16

of the initial
iurs after the generation of

D Evaluation

2.

3.

Verify that a tenjpint
performed.

Verify

of tfl^zeneration of the

iBM calibration quality control

on for instrument stan

uan isM.995 or
\Xf«S£fe

vs* S*w..*.:W

If the laborato
the initial caU
Qualific

errors must be resolved by the laboratory.

nine standards and a blank for the generation of
re, note this in the quality assurance review.

on this issue is not necessarily required.

befficient for an initial calibration is less than 0 995 and the
rnot reprepare the standards and reanalyze the associated

this in the quality assurance review. In addition, flag all positive
'estimated ("J"). Qualification of the "not-detected" results is not

required based on this issue.

}̂̂ ^ If samples were analyzed outside the 8-hour time limit from the generation of
!~" the calibration curve, note this deficiency in the quality assurance review.

Qualification of the sample results is not necessarily required based solely on
this issue.

ENVIRONMENTAL STANDARDS
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IV.

is to demonstrate instrument
affect the

The cxjntouinjjjpQib
mid-range of the initi

CONTINUING CALIBRATIONS

A. Review Items

Continuing calibration summary forms

B. Objective

The purpose of the con
the analysis of samples
produce accurate sam]

C.

The meth'
com
con

and adaptability criteria for the
:-specific requirements for

^criteria shall be used to assess

perfumed with a standard near the

shall be performed before and after all
and after every 10 samples.

ion shall display recoveries within 85-115%. Otherwise,
terminate the analysis, recalibrate the instrument, and

iles analyzed since the last acceptable continuing calibration

Verify that all information reported on the continuing calibration summary form
$** is correct as reported from the raw data.

2. Verify that the concentration of CaCOs in the continuing calibration standard is
near the mid-range of the initial calibration standard.

3. Verify that the continuing calibration was performed at the beginning and end
of the sample analysis and after every 10 samples.

ENVIRONMENTAL STANDARDS
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Verify that the recoveries for all com
115%. and that all samples
calibration analysis were reanalyze

'

lyses were within 85-
unacceptable continuing

aejnstrument was recalibrated).&
E. Action

1.

2.

Any missing it
laboratory.

If the

3.

iear the
.feet in the

'solely on this

specified frequency,
review. Qualification

solely on this issue.

es, or errors must be

.ited
and did not re|pbrate
include a statement to
data shall be qua!

de the 85-115% acceptance range
reanalyze the associated samples,

ie quality assurance report. In addition,

very is less than 85% but greater than 50%, flag all
the associated samples as estimated ("UP') and the

Drted recovery for a continuing calibration standard is less
50%, the analysis for hardness in the samples should be considered
iable and the sample results in all associated samples should be

' flagged "R"

If the reported recovery for a continuing calibration standard is greater
than 115% but less than 150%, flag all positive results in the associated
samples as estimated ("J"). Qualification of "not-detected" result in the
associated samples is not necessarily required based on this issue alone.

If the recovery for a continuing calibration standard exceeds 150%, the
analysis should be considered unreliable and the positive results for
hardness in all associated samples should be flagged "R". Qualification
of "not-detected" results is not necessarily required based solely on this
issue.

ENVIRONMENTAL STANDARDS
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V. METHOD BLANKS CALIBRATION AND FIELD:

A. Review Items

Quality control summary forms, analytic!

B. Objective

The assessment of blank
contamination problems,
with the samples. If
evaluated to d
problem is an isol

of
lociated

Fe carefully
ita, or if the

, airui raw data.

determines the existence and
blanks apply t

A method blank
analysis steps)
with every batch
method
Only

4.

ility for the method or
»r these blanks and for the field,

'APP, the following criteria shall be

carried through all sample digestion and
a frequency of one per twenty samples or

digested, whichever is more frequent. Note that a
if the samples are not digested prior to analysis.

"heavily contaminated aqueous samples should require
bah/sis. Drinking waters do not need to be digested.

\ blank shall not display positive results for the analyte greater than
detection limit (MDL). If the method blank displays a positive

rgreater than the MDL, the laboratory shall redigest and reanalyze all
associated samples.

A calibration blank shall be analyzed immediately after every continuing
calibration standard analysis.

The calibration blanks shall not display positive results for the anatytes at levels
greater than the MDL. If a calibration blank displays a positive result greater
than the MDL, the laboratory shall terminate the analysis, recalibrate the
instrument, and reanalyze all samples analyzed since the last compliant
calibration blank.
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5.

SOP
i!. Revision: 2

1, 1995
Page 7 of 16

A field, rinse, and/or equipment blank^^^lfolLeJiid at a frequency of one
S'-frAijAi* "»5v V- '̂ x"

per twenty field samples or per tM|iequencf ̂ stated in the project-specific
QApp *Efc*.*sX

6. A field, rinse, and/or
levels greater than

7. The laboratory
analysis.

D. Evaluation

1.

not display levels of the

any positive results!

Verify that
method detecti

Verify there is a f|
or per the fr

Verify
above

iir|pbnsistency and to
.«

% associated method blank (if
vv. N>

intain the analyte in excess of the

-**ij*-

'blank for every data set of 20 samples or less,
QAPP.

%
fpment, and/or rinse blanks do not contain the analyte
ion limit.

tatory did not blank-subtract the positive sample results

Any missing items, inconsistencies or errors must be resolved by the laboratory

2. *»' If the laboratory has utilized blank subtraction, the laboratory must resubmit
the data unsubtracted.

3. If a field and/or rinse blank is not present, note this in the Q A report.

4. If the analyte is present in any blank above the method detection limit, the
following apply:

ENVIRONMENTAL STANDARDS
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a.

b.

If an analyte is detected in
blank, the result is quaUtati
target summary table,

If the
the blank
QA report.

|}AfioN SOP
Revision: 2
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Page 8 of 16

the reported in the
*and is qualified "U" on the

any sample is greater
but note the level in the

5.

6.

If the method
than the
inchid

positive result for an analyte
were not r
review to

Items

ty control summary forms

B. Objective

-greater
' [yzed,

ie MDL and the
all associated

ice review.

V. "]§LANK SPIKES AND

Data for matrix spiki
term accuracy and
acceptable co
blank spiki

ies, and raw data.

spike duplicates (MSD) are generated to determine long-
analytical method on various matrices and to demonstrate

the laboratory at the time of sample analysis. The data for
:ory control samples (LCS) are generated to determine analytical

spikes and LCS are used to assess accuracy of the entire sample

C.

The method does not provide guidance as to the frequency or recovery criteria for the BS and
LCS analyses. Refer to the QAPP for project-specific requirements for these analyses and for
the MS/MSD analyses. Without project-specific criteria, the data shall be evaluated based on
the following criteria.

1. An MS/MSD shall be digested with every twenty samples or with every batch of
samples digested, whichever is more frequent. A designated field, rinse, or equipment
blank shall not be used for the MS/MSD analysis.

ENVIRONMENTAL STANDARDS



HARDNESS AS

2. The recovery for the MS/MSD pair shall
difference between the results for the MS/

d5*^
SOP

:2
^^8jjj$Qoz August 1, 1995

;p>~' Page 9 of 16

the relative percent
not exceed 20%.

A BS analysis shall be performed with^^ry batc^j^^amples analyzed or for eve^y 20
samples, whichever is more frequ<j

4. The BS analysis shall
recovery outside of
reanalyze all samples

ALCSshall
whichever i

display ^ithin 85-115%. IF the BS anai;
jratory shall recalibrate

: BS analysis.

r̂ î

6.

Verify that a MJJJMSD
with every batch of
that a BS or LC
samples analyz

ys a recovery outside
les associated with the

at a frequency 1 in 20 samples or
whichever is more frequent. Also verify
every 20 samples or with every batch of

Tnore frequent.

between the raw data and the recoveries

D recoveries were within the range of 75-115% and
LCS recoveries were within the range of 80-120%.

that the MS/MSD analysis was not performed on a designated field,
equipment, or rinse blank.

1. Any inconsistencies/errors must be resolved by the laboratory.

2. If an MS/MSD was not performed at the required frequency, include a
statement to this effect in the quality assurance review.

3. If the MS/MSD was performed on a designated field or rinse blank, note the
deficiency in the QA report.
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If the recoveries are outside criteria,

Matrix Spikes/Matrix Spike Duolit

that "not-

®as£
ttfve results'T' and flag "%R<75%but>

results "UP'
b. %R results "J" and "not-det

0% , flag positive results "J"
not fltSlsfecl require qu

as unreliable

unreiiao^-R
%R> 115%
"not-det

'T and flag "not-detected"

J" and "not-detected" results as

iag positive results "J". Qualification of
necessarily warranted in this instance.

>sitive results as unreliable ("R"). Qualification
of "noi-dl&jlllKtl results is not necessarily warranted in this instance.

F

In all sJSatiotSSiiiove, the validation report must indicate the direction and

percent difference for the results from the MS/MSD analysis
)%, flag all positive results in the associated samples as estimated

nullification of "not-detected" results in the samples is not necessary.

If the BS or LCS analysis displays an unacceptable recovery for an analyte and
the laboratory did not reprepare and reanalyze the samples, note the deficiency
in the quality assurance report.

VH. LABORATORY DUPLICATES

A. Review Items

Raw data, analysis summary forms, and the laboratory duplicate analysis summary form
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B. Objective

The laboratory duplicate analysis is used to provi
terms of analytical precision. Several factorj^3|pudiri^^mple homogeneity (to a irynjffial
extent) and laboratory performance,
laboratory.

C. Criteria

igation of laboratory performance iff

precision demonstrat

the
For data

Verify that
labora
results

The methods do not grvj
laboratory duplicate
validation purpo:
laboratory duplic
initial or

ie initial and
results from the

;o results should be

>nned at a frequency specified in the

peen the raw data and the RPDs reported.

within 20%. If both results for the initial and
are > 5 times the MDL; if one or both of the

"or laboratory duplicate analyses is less than 5 times the
ihs should be within ± 2xMDL.

ratory duplicates were not performed on field, equipment, or

E. ^

1. i*** Any inconsistencies/errors must be resolved by the laboratory.

2. If the laboratory duplicate was not performed, note the deficiency in the QA
report.

3. If the laboratory duplicate was performed on a designated field, equipment, or
rinse blank, note the deficiency in the Q A report

4. Use the following guidelines to qualify data based on the laboratory duplicate
analysis results.
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ion; therefore, the results may have more

ich measure only laboratory performance. It is also
have a greater variance than water matrices due to

identical field samples.

Criteri

iew criteria for field duplicate analyses comparability; however,
specified below. Refer to QAPP for project-specific requirements

of collection of field duplicates and the precision necessary for the data
The RPD should be less than 25% if both results for the initial and field

duplicate & alyses are greater than five times the method detection limit; if one or both of the
results from the initial and/or field duplicate analysis are less than five times the MDL, the two
results should agree within ±2x MDL.

D. Evaluation

Samples which are field duplicates should be identified. Check the Chain-of-Custody Records
or contact the client for field duplicate information. The reviewer should compare the results
reported for each sample and duplicate and calculate the relative percent difference (RPD) for
the field duplicate pair.
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All positive
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itive results and quantitation limits (QLs)
lem with inorganic analyses in which direct

a close scrutiny of the analysis logs and

D.

Iquantitated correctly and within the calibration range of the
must provide all raw data to allow for all positive results to be

etected: results to be verified.

1. &* Verify all required data is present. Verify all laboratory calculations are present
for all positive sample results and QC samples results.

2. Recalculate 100% of the positive sample results.

3. Verify that all positive resuhs were quantitated within the calibrated range.
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If there are any discrepancies found, the labor,
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^** „ eThe overall assessment of a
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C. Criteria

Assess the

ge is a brief narrative in which the data reviewer
f quality and, if possible, the usability of the data.

the data.

ials to assess the overall quality of the data, keeping in mind the
of analytical problems.

Evaluate any technical problems which have not been previously addressed.

If appropriate information is available, the reviewer may assess the usability of
the data to assist the data user in avoiding inappropriate use of the data.
Review all available information, inchlding the QAPP, Sampling and Analysis
Plan and any communications with the client that concern the intended use and
desired quality of these data.
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KATHLEEN A. BLAINE

Quality Assurance Specialist/Principal

FIELDS OF COMPETENCE

• Analytical services design.

• Litigation support.

• Documentation for litigation support.

• Data validation for analytical and environmental
chemistry.

• Multi-media fate and transport mechanisms of
pollutants.

• Petroleum-related litigation support and technical
oversight.

• RFP preparation.

• Analytical data adequacy determination for RI/FS,
RCRA, RFIs, RCRA Permit B, and delisting studies.

• Sampling protocols.

• Technical liaison among laboratories, industries, and
consultants.

• Theoretical and practical knowledge of all facets of
quantitative analysis for organic and inorganic
pollutants by US EPA methodologies.

• Laboratory auditing.

• Third-party reviews of Quality Assurance Project Plans.

CREDENTIALS

B.S., Chemistry, Butler University, Indiana, 1984.

Wnght State University, Ohio. Graduate Chemistry Course
Work.

PROFESSIONAL AFFILIATIONS

US EPA Certified Drinking Water Laboratory Certification
Officer - Chemistry and Microbiology

American Chemical Society
American Society of Testing and Materials
(Subcommittees D18.21-D18.99)
AOAC International
American Association for Laboratory Accreditation (A2LA)

SUMMARY OF EXPERIENCE

Ms. Blame has over thirteen years of analytical/qualm
assurance experience. Specifically, she has four years of
analytical experience performing analyses for organic and
inorganic contaminants in a variety of media by
instrumental and classical methods, including research and
development of dioxin and furan soil and water partitioning
As a Quality Assurance Specialist, Ms. Blame performs
complex data validations for all media and project types
Ms. Blaine is a recognized expert in the fields of organic
and inorganic data validation (including specialty analyses).
laboratory auditing; preparation of third-party review of
quality assurance project plans (QAPjPs) for remedial
investigations/feasibility studies (RI/FS), Resource
Conservation and Recovery Act (RCRA), Comprehensive
Environmental Response, Conservation, and Liability Act
(CERCLA) and remedial actions; design of quality
assurance programs; and agency negotiations.

Prior to joining Environmental Standards, Ms Blame uas
the Divisional Laboratory Administrator and Qualit>
Assurance Manager for a large environmental consulting
firm with ten offices nationwide. She designed and
implemented a quality assurance and data validation
program for all RI/FSs, site inspections, and RCRA
closures. Her responsibilities included the preparation of
QAPjPs for Superfund studies in US EPA Regions II, IV,
V, VTI, VIII, and X. She also trained and managed a staff
of four data reviewers. In addition, Ms. Blaine has been one
of the top ranked A2LA Environmental Laboratory
assessors for the past nine years.
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Pnor to that position, Ms. Blame had two years of
experience as an organic and inorganic laboratory supervisor
with a primary US EPA Superfund contractor. She provided
quality assurance reviews for all analytical data generated
within the laboratory, based upon rigorous examination of
gas chromatography (GC), GC/mass spectroscopy (MS)
(high and low resolution), graphite furnace atomic
absorption (GFAA), and inductively coupled plasma (ICP)
data.

KEY PROJECTS

• Performed data validation for more than 600 RI/FSs,
RFIs, CERCLA RFIs, remedial actions, and for routine
monitoring projects on data generated by more than 40
laboratories on projects throughout the United States.

• Prepared QAPjPs, which included formulation of data
quality objectives (DQOs), for more than ten privately
funded RI/FS, RFIs, and remedial actions (e.g., drum
removals) for submission to federal and state regulatory
agencies. Also, performed third-party review and
comment on QAPjPs prepared by other entities for a
significant number of RI/FSs and RFIs prior to
submission of the documents to the lead regulatory
agency.

• At the request of Fortune 500 companies, A2LA, and,
in some instances, laboratories themselves, performed
comprehensive laboratory audits on over 150
laboratories nationwide in the areas of organic
analyses, inorganic analyses, classical parameters, and
specialty analyses. Provided critical comments,
recommendations, and performance evaluation (PE)
reports.

• Prepared a significant number of comprehensive
Requests for Proposals (RFPs) for analytical services
for a wide variety of large short- and long-term
environmental investigations. Evaluated laboratory
proposals, provided recommendations for award, and
participated in contract negotiations.

• Trained and supervised a staff of four quality assurance
personnel between three environmental consulting
offices. In addition, conducted numerous training
seminars on environmental quality assurance for
environmental project managers

• Prepared laboratory bid specifications for several
Fortune 500 companies as part of a laboratory selection
process.

• Reviewed numerous site specific data packages in order
to provide technical advice in association with potential
litigation.

PUBLICATION

Adams, W. and K.. A. Blame. ''Dioxin Soil-Water
Partitioning Coefficients." Chemosphere (October
1984).



JILL B. HENES, Ph.D.

Quality Assurance Specialist/Principal

FIELDS OF COMPETENCE

• Utilizing theoretical and practical knowledge
of all facets of quantitative analysis for organic
and inorganic pollutants by US EPA
methodologies.

• Determining the adequacy of analytical data
generated to support RI/FS(s), RCRA RFI(s),
RCRA Permit B(s), delisting studies, etc.
Methods include those for US EPA Contract
Laboratory Program (CLP) protocols, SW 846
Methods, Methods for the Chemical Analysis
of Water and Wastes, the US EPA Series 200
and 600 methods, and all dioxin/furan
methods (8280. 8290. Modified Method 5 and
related methods, 1613A, 613 and CLP SOW
DFLM01.1).

• Performing rigorous laboratory audits to
determine the adequacy of laboratory
operations.

• Preparing or performing third-party reviews of
Quality Assurance Project Plans (QAPjPs).

• Serving as a technical liaison between
laboratories, industries, and consultants.

• Designing specific requirements and
specifications for analytical services and
sampling protocols, providing data validation
and documentation for litigation, and
preparing project-specific Requests for
Proposals (RFPs).

• Providing litigation support and dispute
resolution; expert witness.

• Training and managing data review staff.

CREDENTIALS

MB.A., Duke University, Durham, North
Carolina, 1986.

Ph.D., Chemistry, Case Western Reserve
University, Cleveland, Ohio, 1976.

Received DuPont Award for Excellence for
Undergraduate Teaching, 1975.

M.S., Chemistry, Case Western Reserve University.
Cleveland, Ohio, 1974

B.S., Chemistry, University of Vermont
Burlington, Vermont, 1972.

Received Brown Award for Most
Outstanding Undergraduate Chemistry
Student (1972)
National Science Foundation Scholarship
Grant for Undergraduate Research
(1971).

PROFESSIONAL AFFILIATIONS

Interagency Steering Committee for Quality
Assurance for Environmental Measurements

American Chemical Society
American Society of Agronomy
Crop Science Society of America
Soil Science Society of America

SUMMARY OF EXPERIENCE

Dr. Henes has eighteen years of analytical/quality
assurance experience. She has twelve years of
experience performing analyses for organic and
inorganic contaminants, managing GC and Dioxin
Programs, managing large projects for industrial
clients, and directing research and development
activities. In addition, she has four years of
experience as the Managing Principal of



Environmental Standards-West, Inc. in Davis,
California, where she directs the technical, business
development, and managerial aspects of the
operations. Dr Henes is a recognized expert in the
fields of organic and inorganic quality assurance
and dioxin/furan analysis.

Dr Henes has conceived, designed, and/or
implemented comprehensive quality assurance
programs for Fortune 500 companies,
environmental laboratories, petroleum condition
monitoring laboratories, and environmental
remediation and environmental engineering
companies. This included preparing or reviewing
Quality Assurance Plans and SOPs, performing
audits, submitting and evaluating blind
performance evaluation samples, evaluating quality
systems, method detection limit studies, and
laboratory-generated analytical data, problem
resolution, and general consulting.

In addition. Dr. Henes has acted as an expert
witness providing analytical chemistry support for
litigation involving a Fortune 500 chemical
company and a major environmental engineering
company. She has conducted research and/or
provided research papers on topics in
environmental/analytical chemistry including
laboratory contamination, analytical method
modifications, fate and transport of aromatic
hydrocarbons in groundwater, and iron bacteria.

Prior to 1992. Dr. Henes was employed by several
major CLP laboratories in a variety of positions.
As the Quality Assurance Director of one CLP
laboratory, she was responsible for conceiving and
implementing a comprehensive quality assurance
program. This included rewriting the QAPP,
writing and/or reviewing SOPs, and implementing
numerous quality systems within the laboratory.

Before assuming the QA Director's responsibilities.
Dr. Henes was a Technical Services Director with
responsibilities including project management for
key industrial accounts, directing research and
development for analytical methodology, and
managing several functional areas within the
laboratory. The projects managed involved
groundwater monitoring, remedial
investigation/feasibility studies, site and waste
characterization, and bioremedianon.

During this period of time, Dr. Henes served on the
US EPA Dioxin Work Group and assisted in

writing the current CLP protocols for 2.3,7,8-
TCDD and PCDD/PCDF analyses, and served on
the US EPA Fast Turnaround Method Work
Group, and provided input and critical review of
methods used for the current protocols.

At another CLP laboratory. Dr. Henes was
responsible for the GC and Dioxin Programs. She
directed the development of the analytical.
extraction, and clean-up techniques used for sample
preparation and analysis of dioxin and furan
compounds. She served as US EPA dioxin contact
to US EPA's Sample Management Office, US EPA
regional offices, and US EPA headquarters. She
attended briefings and workgroup meetings and
assisted in writing the 1986 CLP dioxin protocol,
Method 8280 (1986), and the CLP SOW
DFLM01.1. She also directed work on method
development projects and method validation
projects for the US EPA Office of Solid Waste SW-
846 Methods 8080, 8140,8150, and 8280.

Dr. Henes' first position in the environmental
industry involved the start-up and subsequent
managing of a small on-site laboratory for
monitoring 117 groundwater wells at a Fortune 100
company. The laboratory is now a multi-
facihty/muln-million dollar operation.

KEY PROJECTS

• Twenty-six years of experience in chemistry
including sixteen years of experience in
environmental analytical chemistry

• Twelve years of experience at two major US
EPA contracting laboratories and
experience working with various analytical
protocols, including SW 846 Methods. US
EPA-CLP SOWs, Federal Register 500 and
600 series orgarucs methods, inorganic and
classical chemistry procedures found in
Standard Methods and in the Chemical
Analysis of Water and Wastewater Manual,
ASTM Methods, and dioxin/furan
protocols.

• Eleven years of experience managing
laboratory dioxin/furan programs.



Participated in two environmental
laboratory startups.

Laboratory Director for two major US EPA
contracting laboratories.

Five years of experience as a client manager
for private industry, US EPA-CLP, Navy,
Army Corps of Engineers, and Hazwrap
projects. Project manager for dozens of
environmental engineering/consulting
accounts. Responsibilities included
scheduling and tracking analyses, reviewing
data, writing accompanying case narratives,
and finalizing analytical reports.

Performed analytical data validation for
numerous site investigations to determine
analytical data outliers and data
quality/usability. Data reviewed included
those for US EPA Contract Laboratory
Program (CLP) protocols, SW 846
Methods, Methods for the Chemical
Analysis of Water and Wastes, the US EPA
Series 200 and 600 methods, ASTM
Methods, and various dioxin/furan methods.

Member of US EPA work-group committees
that have been instrumental in developing
and writing the Fast-Turnaround Organic
Analysis and the PCDD/PCDF Analysis
Statements of Work.

Written and/or reviewed Quality Assurance
Project Plans for several environmental
laboratories and engineering consulting
companies.

Conducted on-site system audits of many
industrial and contract environmental
laboratories to identify deficiencies, provide
critical comments, and make
recommendations for improvement. The
audits were based upon issues of good
laboratory practices, laboratory quality
assurance/quality control programs, and
required analytical methods. Participated in
preparation of audit responses to State and
Federal Regulatory Agencies and the US
Department of Justice.

Created and implemented quality assurance
programs for several laboratories, Fortune 500

companies, and environmental engineering
and environmental remediation companies

Served as an expert witness providing
testimony on chemistry and quality assurance

PUBLICATIONS

Henes, J. B. and W. G. Kay (J.W. Conrad, editor)
"Physics and Chemistry " The Environmental
Science Deskbook. New York, NY Clark
Boardman Callaghan Publishers, 1996

Henes, J. B., M. Briggs, S. G. Sligar, and J S.
Fruton. "Fluorescence Energy Transfer
Studies on the Active Site of Papain " Proc.
National Academy of Science 77 (1980).

Henes, J. B., J. A. Mattis. and J. S. Fruton.
"Fluorescence Studies on the Interaction of
Papain with Derivatives of
Phenylalanylglycinal." Proc. National
Academy of Science 76 (1979):1131.

Bodanszky, M., J. B. Henes, S. Natarajan, and
R. L. Foltz. "Ring Formation in a
Pentapeptide with Alternating L and D
Residues: An Analogy to Cyclization in the
Biosynthesis of Peptide Antibiotics."
Journal of Antibiotics 30 (1977):856.

Mattis, J. A., J. B. Henes, and J. S Fruton.
"Interaction of Papain with Derivatives of
Phenylalanylglycinal." Journal of Biol.
Chem1252(1977):6776.

Bodanszky, M., J. B. Henes, A. E. Yiotakis, and
S. I. Said. "Synthesis and
Pharmacological Properties of the N-
Terminal Decapeptide of the Vasoactive
Intestinal Peptide (VIP)." Journal of
Medical Chemistry 20 (1977): 1461.

Henes, J. B. Thesis: "Synthesis and Physical
Studies of the Cyclic Pentapeptide
Desthiomalformin." 1976.

Bodanszky, M., J. B. Henes, S. Natarajan. G L.
Stahl, and R_ L. Foltz. "High Resolution
Mass Spectra of Malformin and Related
Cyclic Peptides." Journal of Antibiotics 29
(1976):549.



Bodanszky, M. and J. B. Henes. "Synthesis and
Properties of the Cyclopentapeptide
Desthionalformin." Bioorganic Chemistry
212(1975).

Bodanszky, M., J. B. Henes, S. Natarajan, and
G. L. Stahl. "Cyclic Pentapeptides Related
to Malformin." Polymer Preprints 16
(1975):133,

PRESENTATION

Henes, J B. and W G. Kay. "Determination of the
Validity of OCDD Results at an Industrial
Site." SUPERFUND XV. Washington, DC, 29
November-1 December 1994.
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MEG A. CLARK

Senior Quality Assurance Chemist II

FIELDS OF COMPETENCE

• Interfacing between laboratories, industries, and
consultants.

• Performing analytical data validation to
determine analytical data outliers and
quality/usability.

• Performing rigorous laboratory audits to
determine the adequacy of laboratory
operations.

• Preparing and performing third-party reviews of
Quality Assurance Project Plans (QAPjPs).

• Preparing and reviewing project-specific
analytical methods, analytical deliverables, data
validation, and laboratory auditing Standard
Operating Procedures (SOPs).

• Preparing project-specific Request for Proposals
(RFPs) for analytical services.

• Providing technical and QA/QC oversight for
various industrial clients.

• Training and managing data review staff.

SUMMARY OF EXPERIENCE

Ms. Clark has seven years of analytical/quality assurance
experience. As a senior quality assurance chemist. Ms.
Clark manages various projects and staff within the Valley
Forge, Pennsylvania, office. Ms. Clark is knowledgeable
in the fields of organic and inorganic data validation,
laboratory auditing, preparing and third-party reviewing
SOPs and QAPjPs, preparing analytical laboratory' RFPs
and reviewing laboratory proposals, and the training of
quality assurance chemists.

Prior to joining Environmental Standards, Ms. Clark
worked as a research chemist and a graduate teaching
assistant at the University of Pennsylvania. Ms. Clark's
research efforts were directed toward the total synthesis of
detoxin DL which allowed her to develop skills in
spectroscopic and separation techniques ('H-NMR, IR,
flash column chromatography). As a teaching assistant,
Ms. Clark was responsible for overseeing organic
laboratory experiments in a classroom environment and
grading laboratory experiment reports and examinations.
Ms. Clark also performed undergraduate research which
involved the synthesis of novel facially-capping ligands in
order to prepare models for the binuclear iron Purple Acid
Phosphatase. As pan of this research, Ms. Clark
developed skills in spectroscopic techniques (!H- and I3C-
NMR, FT-IR, GC/MS).

CREDENTIALS

M.S., Organic Chemistry, University of Pennsylvania,
Philadelphia, Pennsylvania, January 1991.

B.A. , Chemistry, Gettysburg College, Gettysburg,
Pennsylvania, May 1989.

Radiological, Inorganic, Volatile/Semivolatile and
Pesticide/PCB Data Verification and Validation
Training, Lockheed Martin Energy Systems, Inc.
Environmental Restoration Data Quality Program,
April 1996.

KEY PROJECTS

• Performed analytical data validation for numerous site
investigations to determine analytical data outliers and
data quality/usability. Data reviewed include those for
US EPA Contract Laboratory Program (CLP) protocols.
SW-846 Methods, Methods for the Chemical Analysis
of Water and Wastes, and the US EPA Series 200, 500,
and 600 methods.
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KEY PROJECTS (Cent.)

• As pan of data validation support for a site investigation,
observed unusually high levels of interferences in standard
ICP metals analyses. Advised the client to have the
laboratory confirm some of the metal results by ICP/MS.
The ICP/MS methodology was chosen for the
confirmational analysis because it is not subject to the
same interferences, as the ICP analysis is qualitatively
very specific and generally more sensitive than the
standard ICP analysis. The ICP/MS results generally
supported the ICP results with a few notable exceptions.
A concentration range for these exceptions was
determined based on the two analyses.

• Data validation project manager for many major US EPA
Region I, Region II, Region III, Region V, and NYSDEC
site investigations. Project management dudes include
logging in and tracking data, providing technical
assistance in data validation problems, reviewing quality
assurance reports, tracking budgets for data package
review, and providing technical assistance to clients. At
times, project management has included advising
laboratories on data deliverables prior to the investigation
start, direct feedback to the laboratories to correct
reporting errors and to improve on-going analytical work,
and arranging for laboratory data deliverables to be
generated after significant time lapses from when the
analyses were performed. Project Management has also
included providing advice to engineering contractors on
data quality concerns. Provided recommendations for
sample bottleware preservation, technical holding times,
shipment and field quality control measures. Coordinated
shipments of bottleware and environmental samples
between the laboratory and the field and provided
corrective action recommendations for any problems
which arose.

• Managed several data validation projects for large New
York State Superfund site investigations. Projects
involved the full validation of data from over 1000
samples collected from the sites. Samples were
contaminated with complex mixtures of Aroclors 1248,
1254, and/or 1260. Utilized in-house tools for PCB data
validation so that a consistent approach to the qualitative
identifications and quantitation of results could be used
with all sample analyses. One project used a modification
of a NYSDEC Superfund Method for the analysis for
PCBs. Also advised the laboratory on improvements to
the method for future analytical work for this project.

• Provided project management for an on-going data
validation project for a drum disposal site. For this
project, several analytical methods were required for
each class of analytes due to the various levels of
contamination at the site. Data examined included data
for highly contaminated samples which caused many
unique analytical problems. Provided significant
chemistry consultation to the client regarding data
validation, analytical, and database reporting issues.

• Assisted in project management and served as data
validation task manager for an on-going quality
assurance/quality control technical oversight project for
large aircraft manufacturer. Prepared SOPs for
laboratory audits, analytical work, data validation of
analytical work, preparation of analytical data packages,
and preparation of quality assurance reports for this
extensive site investigation. In preparing the SOPs,
coordination with several analytical laboratories, the
data management contractor, and the client was
essential. Subsequent data validation was performed for
several phases of the investigation according to the
requirements of data validation SOPs which included a
data quality assessment and a compliance evaluation
based on the analytical SOPs. Extensive coordination
with the data management contractor was required
throughout the validation efforts in order to identify
problems in the database and to update the database
remotely.

• At the request of a client, reviewed data validation
reports prepared by a competitor on herbicide and
pesticide/PCB analytical data for a wetlands site
investigation. Identified major qualitative and
quantitative laboratory errors which were missed by the
competitor. The qualitative errors had a major impact
on the risk assessment for the site investigation. The
discovery of the errors resulted in major changes by the
laboratory in its approach to the analysis for
pesticides/PCBs.

• Performed laboratory audits for several major
companies to assess laboratory quality and reliability.
As requested by the client, the audits evaluated
laboratory personnel's use of good laboratory practices,
laboratory quality control/quality assurance programs,
and analytical methods.
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• Performed audit of an on-site industrial laboratory
with the primary function of providing analytical
support for procedures involved in decommissioning
electrical transformers and various other electrical
equipment. The laboratory analyzed dielectric oil from
the equipment in order to determine if (and a: what
concentration) PCBs were present based on US EPA
guidelines. These analyses were used to categorize
equipment for disposal. In addition, the facility
collected and analyzed wipe samples from the surface
area of scrap parts to ensure low levels of residual
PCBs. Prepared audit report summarizing findings
and key recommendations for the client to improve the
qualitative and quantitative QA/QC for the analyses
performed.

• Has prepared and third-party reviewed several project-
specific QAPjPs, which included the participation in
the formulation of project strategy and Data Quality
Objectives (DQOs) for submission to federal and state
regulatory agencies. Has addressed comments
provided by agencies on QAPjP concerns. Has
provided project-specific justification for project
reporting limits which did not meet reguJatory agency
requirements. Has also reviewed and revised
Sampling and Analysis Plans.

• Provided consultation on identifying analytical
alternatives to potentially expensive state requirements
for analytical work for a site investigation directed by
the Virginia Department of Environmental Quality.
The state was requiring the use of numerous analytical
methods for the analysis of only a few classes of
analytes. Developed a multi-tiered decision-tree
approach which provided a dramatically less
expensive alternative that met the data qualify
objectives of the project and that overlapped with
some of the requirements of the coinciding RCRA
facility investigation. Also modified the QAPjP for
the RCRA facility investigation to include the
alternative analytical approach.

• Prepared appendices for use in a corporate
environmental contract laboratory program as a
guideline for the use of the corporate environmental
contract laboratory program: Laboratory
Specifications Manual and Analytical Services and
Quality Assurance Guidance Manual, specifically for
waste characterization as it relates to hazardous waste
management under the Resource Conservation and
Recovery Act (RCRA).

• Prepared the RFP of analytical services for a monitoring
program for a major company. The RFP addressed
issues including budget, personnel, experience,
instrumentation, and laboratory quality control/quality
assurance programs. Reviewed proposals submitted by
the laboratories in response to the RFP to determine the
most qualified applicant. Reviewed and aided in re-
writing the project-specific laboratory quality assurance
project plan prepared by the contract laboratory.

• Performed a scientific evaluation of the results from the
analyses of fly ash samples in an attempt to identify the
possible sources of waste materials at a landfill. The
evaluation included determining which analytes should
be considered indigenous to the landfill, grouping these
analytes based on chemical structure and industrial
processes, and comparing the groupings and individual
compounds to the manufacturing processes used by
various local industries.

• Prepared and issued a one-page survey to the clients of a
laboratory in order to evaluate the laboratory's
performance in the opinion of their clients. The survey
responses were compiled and evaluated in order to
determine specific areas in which the laboratory could
ultimately improve their services to their clients.

• Assisted a laboratory in the application process for
certification in the Environmental Laboratory
Accreditation Program in the State of California.
Obtained and reviewed the application and provided
laboratory with a detailed list of information required to
complete the application process. Upon receipt of all
necessary information from the laboratory, completed
the application and provided final instruction to the
laboratory.

PUBLICATION

Clark, M. A. and R. J. Vitale. "How to Assess-Data
Quality for Better Decisions." Clearwater. New York
Water Environmental Association (NYWEA), Vol.
26, No. 2 (Summer 19%).

PRESENTATION/PAPER

Clark, M. A. and M. J. Piccone. "Regional Variations in
the Evaluations of Analytical Data." SUPERFUND
XV. Washington, DC, 29 November-1 December
1994.
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EMIROMMtL
MEG A. CLARK

Senior Quality Assurance Chemist II

FIELDS OF COMPETENCE

• Interfacing between laboratories, industries, and
consultants.

• Performing analytical data validation to
determine analytical data outliers and
quality/usability.

• Performing rigorous laboratory audits to
determine the adequacy of laboratory
operations.

• Preparing and performing third-party reviews of
Quality Assurance Project Plans (QAPjPs).

• Preparing and reviewing project-specific
analytical methods, analytical deliverables, data
validation, and laboratory auditing Standard
Operating Procedures (SOPs).

• Preparing project-specific Request for Proposals
(RFPs) for analytical services.

• Providing technical and QA/QC oversight for
various industrial clients.

• Training and managing data review staff.

SUMMARY OF EXPERIENCE

Ms. Clark has seven years of analytical/quality assurance
experience. As a senior quality assurance chemist. Ms.
Clark manages various projects and staff within the Valley
Forge, Pennsylvania, office. Ms. Clark is knowledgeable
in the fields of organic and inorganic data validation,
laboratory auditing, preparing and third-party reviewing
SOPs and QAPjPs, preparing analytical laboratory RFPs
and reviewing laboratory proposals, and the training of
quality assurance chemists.

Prior to joining Environmental Standards, Ms. Clark
worked as a research chemist and a graduate teaching
assistant at the University of Pennsylvania. Ms. Clark's
research efforts were directed toward the total synthesis of
detoxin DI which allowed her to develop skills in
spectroscopic and separation techniques ( 'H-NMR. IR.
flash column chromatography). As a teaching assistant,
Ms. Clark was responsible for overseeing organic
laboratory experiments in a classroom environment and
grading laboratory experiment reports and examinations.
Ms. Clark also performed undergraduate research which
involved the synthesis of novel facially-capping ligands in
order to prepare models for the binuclear iron Purple Acid
Phosphatase. As part of this research, Ms. Clark
developed skills in spectroscopic techniques (!H- and I3C-
NMR, FT-IR, GC/MS).

CREDENTIALS

M.S., Organic Chemistry, University of Pennsylvania,
Philadelphia, Pennsylvania, January 1991.

B.A. , Chemistry, Gettysburg College, Gettysburg,
Pennsylvania, May 1989.

Radiological, Inorganic, Volatile/Semivolatile and
Pesticide/PCB Data Verification and Validation
Training, Lockheed Martin Energy Systems, Inc.
Environmental Restoration Data Quality Program,
April 1996.

KEY PROJECTS

• Performed analytical data validation for numerous site
investigations to determine analytical data outliers and
data quality/usability. Data reviewed include those for
US EPA Contract Laboratory Program (CLP) protocols,
SW-846 Methods, Methods for the Chemical Analysis
of Water and Wastes, and the US EPA Series 200, 500,
and 600 methods.
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KEY PROJECTS (Cont.)

• As part of data validation support for a site investigation,
observed unusually high levels of interferences in standard
ICP metals analyses. Advised the client to have the
laboratory confirm some of the metal results by ICP/MS.
The ICP/MS methodology was chosen for the
confirmational analysis because it is not subject to the
same interferences, as the ICP analysis is qualitatively
very specific and generally more sensitive than the
standard ICP analysis. The ICP/MS results generally
supported the ICP results with a few notable exceptions.
A concentration range for these exceptions was
determined based on the two analyses.

• Data validation project manager for marry major US EPA
Region I, Region II, Region III, Region V, and NYSDEC
site investigations. Project management duties include
logging in and tracking data, providing technical
assistance in data validation problems, reviewing quality
assurance reports, tracking budgets for data package
review, and providing technical assistance to clients. At
times, project management has included advising
laboratories on data deliverables prior to the investigation
start, direct feedback to the laboratories to correct
reporting errors and to improve on-going analytical work,
and arranging for laboratory data deliverables to be
generated after significant time lapses from when the
analyses were performed. Project Management has also
included providing advice to engineering contractors on
data quality concerns. Provided recommendations for
sample bottle ware preservation, technical holding times,
shipment and field quality control measures. Coordinated
shipments of bottleware and environmental samples
between the laboratory and the field and provided
corrective action recommendations for any problems
which arose.

• Managed several data validation projects for large New
York State Supertund site investigations. Projects
involved the full validation of data from over 1000
samples collected from the sites. Samples were
contaminated with complex mixtures of Aroclors 1248,
1254, and/or 1260. Utilized in-house tools for PCB data
validation so that a consistent approach to the qualitative
identifications and quantitation of results could be used
with all sample analyses. One project used a modification
of a NYSDEC Superfund Method for the analysis for
PCBs. Also advised the laboratory on improvements to
the method for future analytical work for this project.

• Provided project management for an on-going data
validation project for a drum disposal site. For this
project, several analytical methods were required for
each class of analytes due to the various levels of
contamination at the site. Data examined included data
for highly contaminated samples which caused many
unique analytical problems. Provided significant
chemistry consultation to the client regarding data
validation, analytical, and database reporting issues.

• Assisted in project management and served as data
validation task manager for an on-going quality
assurance/quality control technical oversight project for
large aircraft manufacturer. Prepared SOPs for
laboratory audits, analytical work, data validation of
analytical work, preparation of analytical data packages,
and preparation of quality assurance reports for this
extensive site investigation. In preparing the SOPs,
coordination with several analytical laboratories, the
data management contractor, and the client was
essential. Subsequent data validation was performed for
several phases of the investigation according to the
requirements of data validation SOPs which included a
data quality assessment and a compliance evaluation
based on the analytical SOPs. Extensive coordination
with the data management contractor was required
throughout the validation efforts in order to identify
problems in the database and to update the database
remotely.

• At the request of a client, reviewed data validation
reports prepared by a competitor on herbicide and
pesticide/PCB analytical data for a wetlands site
investigation. Identified major qualitative and
quantitative laboratory errors which were missed by the
competitor. The qualitative errors had a major impact
on the risk assessment for the site investigation. The
discovery of the errors resulted in major changes by the
laboratory in its approach to the analysis for
pesticides/PCBs.

• Performed laboratory audits for several major
companies to assess laboratory quality and reliability.
As requested by the client, the audits evaluated
laboratory personnel's use of good laboratory practices,
laboratory quality control/quality assurance programs,
and analytical methods.
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• Performed audit of an on-site industrial laboratory
with the primary function of providing analytical
support for procedures involved in decommissioning
electrical transformers and various other electrical
equipment. The laboratory analyzed dielectric oil from
the equipment in order to determine if (and at what
concentration) PCBs were present based on US EPA
guidelines. These analyses were used to categorize
equipment for disposal. In addition, the facility
collected and analyzed wipe samples from the surface
area of scrap parts to ensure low levels of residual
PCBs. Prepared audit report summarizing findings
and key recommendations for the client to improve the
qualitative and quantitative QA/QC for the analyses
performed.

• Has prepared and third-party reviewed several project-
specific QAPjPs, which included the participation in
the formulation of project strategy and Data Quality
Objectives (DQOs) for submission to federal and state
regulatory agencies. Has addressed comments
provided by agencies on QAPjP concerns. Has
provided project-specific justification for project
reporting limits which did not meet regulatory agency
requirements. Has also reviewed and revised
Sampling and Analysis Plans.

• Provided consultation on identifying analytical
alternatives to potentially expensive state requirements
for analytical work for a site investigation directed by
the Virginia Department of Environmental Quality.
The state was requiring the use of numerous analytical
methods for the analysis of only a few classes of
analytes. Developed a multi-tiered decision-tree
approach which provided a dramatically less
expensive alternative that met the data quality
objectives of the project and that overlapped with
some of the requirements of the coinciding RCRA
facility investigation. Also modified the QAPjP for
the RCRA facility investigation to include the
alternative analytical approach.

• Prepared appendices for use in a corporate
environmental contract laboratory program as a
guideline for the use of the corporate environmental
contract laboratory program: Laboratory
Specifications Manual and Analytical Services and
Quality Assurance Guidance Manual, specifically for
waste characterization as it relates to hazardous waste
management under the Resource Conservation and
Recovery Act (RCRA).

• Prepared the RFP of analytical services for a monitoring
program for a major company. The RFP addressed
issues including budget, personnel, experience,
instrumentation, and laboratory quality control/quality
assurance programs. Reviewed proposals submitted by
the laboratories in response to the RFP to determine the
most qualified applicant. Reviewed and aided in re-
writing the project-specific laboratory quality assurance
project plan prepared by the contract laboratory.

• Performed a scientific evaluation of the results from the
analyses of fly ash samples in an attempt to identify the
possible sources of waste materials at a landfill. The
evaluation included determining which analytes should
be considered indigenous to the landfill, grouping these
analytes based on chemical structure and industrial
processes, and comparing the groupings and individual
compounds to the manufacturing processes used by
various local industries.

• Prepared and issued a one-page survey to the clients of a
laboratory in order to evaluate the laboratory's
performance in the opinion of their clients. The survey
responses were compiled and evaluated in order to
determine specific areas in which the laboratory could
ultimately improve their services to their clients.

• Assisted a laboratory in the application process for
certification in the Environmental Laboratory
Accreditation Program in the State of California.
Obtained and reviewed the application and provided
laboratory with a detailed list of information required to
complete the application process. Upon receipt of all
necessary information from the laboratory, completed
the application and provided final instruction to the
laboratory.

PUBLICATION

Clark, M. A. and R. J. Vitale. "How to Assess Data
Quality for Better Decisions." Clearwater. New York
Water Environmental Association (NYWEA), Vol.
26, No. 2 (Summer 1996).

PRESENTATION/PAPER

Clark, M. A. and M. J. Piccone. "Regional Variations in
the Evaluations of Analytical Data." SUPERFUND
XV. Washington, DC, 29 November-1 December
1994.





RUTH L. FORMAN

Senior Oualitv Assurance Chemist HI

FIELDS OF COMPETENCE

• Analytical and sampling quality assurance
procedures

• Analytical database design.

• Corporate laboratory program design,
execution, and maintenance.

• Field operations audits.

• Laboratory auditing.

• Performance evaluations, study design, and
executions.

• Project-specific analytical requests for proposal
preparation.

• Project-specific quality assurance oversight.

• Quality Assurance Project Plan preparation
and third-party review.

• Rigorous third-party data validation for Rl/FS,
RFIs/CMS, and CAA stack tests

• Sampling and analysis plan preparation and
review.

• Technical liaison among laboratories,
industries, and consultants.

• Theoretical and practical knowledge of the
facets of quantitative analysis for organic and
inorganic pollutants by published
methodologies.

• Training and managing data validation staff.

CREDENTIALS

B.A., Chemistry, Franklin and Marshall College,
Lancaster, Pennsylvania, 1986.

PROFESSIONAL AFFILIATION

Air and Waste Management Association

Society of Women Environmental Professionals

SUMMARY OF EXPERIENCE

Ms. Forman has ten years of field and
analytical/quality assurance experience. As a
Senior Quality Assurance Chemist III, Ms. Forman
manages various projects and staff within the
Valley Forge, Pennsylvania, office. Ms. Forman is
knowledgeable in the fields of organic and
inorganic data validation (including specialty
analyses), laboratory auditing, field auditing, and
the preparation of third-party review of analytical
standard operating procedures (SOPs), field
operation SOPs, project Quality Assurance Project
Plans (QAPjPs), and Request for Proposals (RFPs).

Prior to joining Environmental Standards. Ms
Forman was a chemist with a primary US EPA
Superfimd contractor for US EPA Region III
During her tenure at this position, Ms Forman was
responsible for developing and maintaining the
office quality assurance program, performing field
audits, writing field SOPs, performing data
validation, and managing various preliminary
assessment site investigations and hazardous
ranking system projects.

KEY PROJECTS

• Performed analytical data validation for
numerous site investigations to determine
analytical data outliers and data
quality/usability. Data reviewed included
those for US EPA Contract Laboratory
Program (CLP) protocols, SW-846 Methods,
Methods for the Chemical Analysis of Water
and Wastes, and the US EPA Series 200, 500,
and 600 Methods.



Provided data validation project management
tor several major US EPA Region I, Region II,
Region III, Region IV, and Region V site
investigations Duties included performing
data log-in and providing tracking, technical
assistance in data validation problems,
reviewing quality assurance reports, tracking
budgets for data package review, and
providing technical assistance to clients.

Conducted single-blind and double-blind
performance evaluation (PE) studies for several
corporate laboratory programs. The studies
involved procuring the PE samples,
coordinating with laboratory and/or field
personnel, and evaluating the results.

Developed and participated in national and
international corporate laboratory programs for
several pharmaceuticals and corporations. The
development of the programs required
assessing the company's current laboratory use
and expenditure performing laboratory audits,
conducting PE studies, preparing RFPs,
evaluating proposals, ranking laboratory
performance and pricing, and preparing
corporation laboratory manuals.

Performed laboratory audits for several major
companies to assess laboratory quality and
reliability. The audits were based upon issues
of good laboratory practices, laboratory quality
control/quality assurance programs, and the
analytical methods requested by the client.

Performed field audits for several major clients
to assess sampling, packing and shipping
techniques. Audits were based upon
acceptable sampling procedures and project
sampling plans.

Provided project management for quality
assurance/quality control (QA/QC) technical
oversight of a three-year study (primarily air)
of a large metropolitan publicly owned
treatment works (POTW). Responsibilities
included participating in local community
committee meetings and public meetings;
commenting on project activities; preparing an
RFP; reviewing proposals, QAPjPs, risk
assessment work plans, final reports, and
analytical methods; auditing laboratories;
submitting blind PE samples; conducting field
audits, collecting split samples; and validating
and senior reviewing all project data.

Provided project management for a large
pipeline company in the eastern United States
Responsibilities included auditing several
large environmental laboratories, validating
and senior reviewing project data, tracking
project activity and budget status, coordinating
field auditing activities, conducting round
robins of multi-laboratory blind PE samples.
providing technical assistance on laboratory',
field, and overall project quality assurance
issues.

PUBLICATION

Baldwin, J. E., T. C. Harden, R. L. Pugh-Forman,
and W. C. Widdison. "Partial Loss of
Deuterium Label in Wilkinson's Catalyst
Promoted Decarbonylations of
Deutenoaldehydes." Journal of Organic
Chemistry 52 (19871:3303.

PRESENTATIONS/PAPERS

Forman, R. L., R. J. Vitale, D. C. Nuber, and D P
Callaghan. "A Case Study: Effective
Assessment of Data Usability During a Multi-
Year Air Study." 91st Annual Air and Waste
Management Association Meeting. San Diego,
CA, 14-18 June 1998.

Mussoline, G. R., R. L. Forman, and D. P
Callaghan. "Data Management - Effective and
Cost Efficient Use in an Environmental
Investigation." SUPERFUND XVI
Washington, DC, 6-8 November 1995

Forman, R. L. "Quality Assurance/Quality Control
at POTW." Eleventh Annual Waste Testing
and Quality Assurance Symposium
Washington, DC, 23-28 July 1995

Forman R. L. "Continuous Emission Monitoring
QAPPs." Delaware Valley Chapter of MASS-
AWMA, Implementation of New Jersey's Title
V and Enhanced Monitoring Workshop
Cherry Hill, NJ, 25-26 May 1995.

Forman, R. L. "Guidance for Determining Data
Usability of Volatile Organic Compounds in
Air." SUPERFUND XV. Washington, DC,
29 November-1 December 1994.

Forman, R. L., and D. C. Nuber. "Emissions
Sampling - Controlling the Cost Through Data



Validation." First North Amencan Conference
& Exhibition on Emerging Clean Air
Technologies and Business Opportunities.
Toronto, Ontario, Canada, 26-30 September
1994.



DONALD J. LANCASTER

Senior Quality Assurance Chemist

FIELDS OF COMPETENCE

• Analytical and environmental chemistry

• Analytical methods development and
specification design.

• Performance evaluation study design and
execution.

• Project-specific analytical request for proposal
preparation.

• Project-specific quality assurance oversight.

• Quality Assurance Project Plan preparation
and third-party review.

• Rigorous third-party data validation RI/FS,
RFIs/CMS, Permit B, and delisting studies.

• Training data validation staff.

• Laboratory audits.

CREDENTIALS

B.S., Chemistry, Minor in Mathematics, University
of Arizona, Tucson, Arizona, May 1986.

Additional course work towards an M.A. Degree in
Mathematics, West Chester University, West
Chester, Pennsylvania.

SUMMARY OF EXPERIENCE

Mr. Lancaster has eleven years of experience in
analytical chemistry and quality assurance.
Specifically, he has nine years of experience in the
data validation of organic and inorganic analyses,
and two years of experience in the analysis of air
and water samples for metals and wet chemistry
parameters. As a Senior Quality Assurance

Chemist II at Environmental Standards, Mr
Lancaster is involved in the quality assurance
review of organic (volatile, semivolatile,
pesticide/PCB, herbicides, and dioxm/furan)
analyses by a variety of methods, including gas
chromatography (GC), GC/mass spectroscopy
(MS), high performance liquid chromatography
(HPLC), and High Resolution GC/MS. Mr
Lancaster also routinely performs data validation
for inorganic analyses, including metals by
inductively coupled plasma (ICP), ICP-MS and
graphite furnace atomic absorption (GFAA), and
wet chemistry parameters by colorimetnc,
ultraviolet-visible (UV-VIS), ion selective electrode
(ISE), and titrimetric methods. In addition, Mr
Lancaster has performed method reviews for an
SW-846 Workgroup, and has written and reviewed
project-specific analytical methods and data
validation standard operating procedures (SOPs)

Other projects performed by Mr. Lancaster at
Environmental Standards include die preparation of
Requests for Proposals (RFPs) for analytical
services for major US Corporations and reviews of
the proposals submitted in response, and laboratory
audits to assess the technical, quality assurance.
and support services for major environmental
laboratories in the US. Finally, Mr. Lancaster is
responsible for the creation and revision of data
validation SOPs used internally at Environmental
Standards.

Prior to joining Environmental Standards, Mr
Lancaster was a Data Validation Chemist with a
large government consulting firm in Wayne,
Pennsylvania. His primary responsibilities included
the data validation and the preparation of quality
assurance reports for Comprehensive
Environmental Response, Compensation and
Liability Act (CERCLA) site inspections performed
in US EPA Region III. The analytical data
reviewed included those generated by GC/MS, GC,
ICP, and GFAA for the analysis of solid and
aqueous samples for the Target Compound List
(TCL) volatiles, semivolatiles, pesticides/PCBs,



dioxins and furans, metals and cyanide from all
laboratories participating in the Contract Laboratory
Program (CLP). Prior to this, Mr. Lancaster was a
Research Chemist for the University Analytical
Center at the University of Arizona in Tucson,
Arizona. His primary responsibility was the
analysis of aqueous and air filter samples for metals
by ICP, flame AA, and GFAA. He also performed
the analysis of aqueous and air filter samples for
fluonde, chloride, bromide, nitrate, and sulfate by
1C and for phosphates by UV-VIS, and the analysis
of air filter samples for total hydrogen, total carbon,
and total nitrogen.

KEY PROJECTS

• Performed analytical data validation for
numerous site investigations to determine
analytical data outliers and data
quality/usability. Data reviewed included
those for US EPA CLP protocols, SW-846
Methods, Methods for the Chemical Analysis
of Water and Wastes, and the US EPA Series
200 and 600 methods.

• Data validation project manager for several
major US EPA and NJDEPE site
investigations. Duties included logging in and
tracking data, providing technical assistance in
data validation problems, reviewing quality
assurance reports, tracking budgets for data
package review and providing technical
assistance to clients.

• Revised laboratory analytical manual for a site
laboratory for a Fortune 500 company. The
manual emphasized (he importance of
performing quality control analyses to assure
the validity of analytical results and of
documenting laboratory sample and quality
control analysis results.

• Performed laboratory audits for several major
companies to assess laboratory quality and
reliability. The audits evaluated the
laboratory's adherence to good laboratory
practices, laboratory quality assurance/quality
control (QA/QC) programs, and the analytical
methods requested by the client.

personnel's adherence to acceptable sampling
procedures and project sampling plans

Reviewed methods as part of the SW-846
Inorganic Workgroup. Methods were
reviewed for technical merit and completeness.
Analyses covered by methods were igmtability
of solids (Method 1030), corrosivity (Method
1120), acid digestion of sediments, sludges
and soils (Method 3050B), microwave-assisted
acid digestion of ash and other siliceous wastes
(Method 3052), and white phosphorus by
solvent extraction and gas chromatography
(Method 7580), all of which will be included
in the Third Update for SW-846.

Performed statistical analysis of data for a
major company to show that treated wastes
should not be considered hazardous and
detected levels fall within US EPA-specified
limits. Statistical analysis was performed in
accordance with the US EPA documents ;'Soil
Sampling Quality Assurance User's Guide"
(May, 1984) and "Supplement Guidance to
RAGS: Calculating the Concentration Term"
(May, 1992).

Prepared Quality Assurance Project Plan
(QAPjP) for the sampling, analysis, and report
distribution for the monitoring discharges and
on-site wells for a Fortune 500 company. The
QAPjP emphasized the documentation of all
activities and stressed the importance of
QA/QC.

Prepared a number of comprehensive RFPs for
analytical services for a wide variety of large
short- and long-term environmental
investigations. Evaluated laboratory proposals,
performed laboratory audits, provided
recommendations for award, and participated
in contract negotiations. One such project
saved a Fortune 500 company 30% in
analytical costs over two years.

Performed field audits for several major clients
to assess sampling, packing, and shipping
techniques. The audits evaluated field



STEPHEN T. ZEINER, CPC

Senior Quality Assurance Chemist

FIELDS OF COMPETENCE

• Analytical and environmental chemistry.

• Analytical method specification design.

• Corporate laboratory program design,
execution, and maintenance.

• Laboratory audits.

• Performance evaluation study design and
execution.

• Project-specific analytical/sampling request for
proposal preparation.

• Project-specific quality assurance oversight.

• Purge and trap/GC instrumentation repair and
troubleshooting.

• Quality Assurance Project Plan preparation
and third-party review.

• Rigorous third-party data validation RI/FS,
RFIs/CMS, Permit B, delisting studies, and
CAA stack tests.

• Technical liaison among laboratories,
industries, and consultants.

• Technical support for laboratories.

• Theoretical and practical knowledge of all
facets of quantitative analysis for organic and
inorganic pollutants by published
methodologies.

• Volatile organic analyses using SW-846 8000
Series and US EPA 500 and 600 Series
Methods.

CREDENTIALS

B.S., Chemistry, Shippensburg University,
Pennsylvania, 1988.

Shippensburg University, Pennsylvania. Graduate
Analytical Chemistry Course Work.

CERTIFICATIONS

Certified Professional Chemist (CPC) -
American Institute of Chemists, Alexandria,
Virginia.

Member - American Institute of Chemists (MAIC)

American Institute of Chemists, Alexandria,
Virginia.

PROFESSIONAL AFFILIATIONS

American Association for the Advancement of
Science -Member
American Chemical Society - Member
American Institute of Chemists - Member
Society of Environmental Management and

Technology - Member

SUMMARY OF EXPERIENCE

Mr. Zeiner has seven years of analytical and quality
assurance experience. Specifically, he has two
years of analytical experience performing analyses
for organic contaminants in a variety of media by
instrumental methods, including research and
development of analytical methodologies. As a
Senior Quality Assurance Chemist II, Mr Zeiner
has five years of experience in the fields of organic,
inorganic, radiological, and wet chemistry data
validation (including specialty analyses such as
dioxin/fiiran data); laboratory audits/evaluations.
third-party review and production of Quality
Assurance Project Plans (QAPjPs) for remedial
investigations/feasibility studies (RI/FS), a



Resource Conservation and Recovery Act (RCRA)
Facility Investigation/corrective action plan
(RFI/CAP) and remedial actions; design of
specialty analytical data package dehverables to
accommodate project-specific data quality
objectives (DQOs); specification of quality
assurance/quality control (QA/QC) parameters for
investigative sampling events; third-party review
and cntique of laboratory standard operating
procedures (SOPs); management of several
chemists on large data validation and corporate
contract laboratory programs; project cost tracking;
review of project invoices; production and
evaluation of cost proposals; and design of
corporate contract laboratory programs.

Pnor to employment at Environmental Standards,
Mr. Zeiner was a Chemist I for a large independent
analytical laboratory He was responsible for
performing volatile organic analyses by SW-846
and US EPA 500 and 600 Series Methods using
purge and trap gas chromatography (GC) with
photoionization (PID), flame ionization (FID), and
electrolyte conductivity (ELCD) detectors. His
responsibilities included writing laboratory-specific
modifications of SW-846 and US EPA methods,
writing and updating SOPs, designing and
implementing a comprehensive repair and
preventive maintenance program, and training
sixteen chemists in the repair and performance of
preventive maintenance procedures for purge and
trap/GCs. In addition, he researched and developed
a laboratory method for the application of purge and
trap/GC techniques for separation and detection of
non-halogenated/non-aromatic volatile organic
compounds.

KEY PROJECTS

• Performed analytical data validation for
numerous site investigations to determine
analytical data outliers and data
quality/usability. Data was reviewed
according to US EPA Contract Laboratory
Program (CLP) protocols; SW-846 Methods;
Methods for the Chemical Analysis of Water
and Wastes; and the US EPA Series 200, 500,
and 600 Methods.

• Served as data validation project manager for
US EPA Region H and NYSDEC site
investigations. Duties included data log-in and
tracking, assisting in technical data validation
problems, reviewing quality assurance reports,

tracking budgets for data package review, and
providing technical assistance to clients.

Served as project manager for the development
of a corporate contract laboratory program that
included a Laboratory Users/Corporate Quality
Assurance Guide. Developed a written survey
to collect project information from
approximately 80 client sites. Designed a
client-specific Request for Proposal (RFP)
Additionally, laboratory audits were performed
on the short-listed laboratories, and the
laboratory proposals were evaluated and
ranked.

Served as part of the peer review team for the
US EPA Region I organic data validation
guidelines.

Served as project manager for a preliminary
NYSDEC site investigation for Aroclor
characterization. Duties included the
preparation of a Request for Quotation (RFQ),
review and evaluation of proposals,
preparation of data package dehverables that
were required for the project-specific analytical
protocol, and performance of a laboratory audit
of the selected project laboratory.

Served as part of a project team tor the
development of a Corporate Quality Assurance
Program and Laboratory Users Guide
Developed a written laboratory survey aimed at
determining the capabilities of a facility
Additionally, performed laboratory audits to
"short-list" bid candidate laboratories

Served as an on-site technical consultant to
three laboratories. Duties included the review
of data package dehverables prior to issuance
and the review of analytical data for accuracy
and adherence to volatile organic, serruvolatile
organic, and inorganic method protocols.

Assisted in an extensive on-site audit of a
laboratory for a Fortune 100 client. Audited
GC and GC/mass spectroscopy (MS) organic
analyses, sample log-in and receipt, data
packaging, and the reporting areas within the
laboratory. Provided feedback of audit
findings to the laboratory during a debriefing
session. Prepared a detailed audit report
gnmman7ing audit findings.



• Served as part of a project team for the review
and comparison of US EPA stack testing
methodologies and European stack testing
methodologies for polychlonnated
dibenzodioxin/polychlonnated dibenzofuran
(PCDD/PCDF) parameters. Duties included
the review and comparison of the analytical
procedures and QC requirements for the US
EPA and European methodologies.

• Served as an analyst for purge and trap/GC
analyses by US EPA 500 and 600 Series
Methods and SW-846 Methods. In addition,
served as a troubleshooting and repair person
for sixteen purge and trap/GC instruments.
Duties included repair, analysis, maintenance,
and research and development for volatile
organic purge and trap/GC analyses.

• Provided data validation services for an RFI at
a major aircraft corporation. Reviewed
PCDD/PCDF, volatile, semivolaule, and
pesticide/PCB compounds for several data
package delivery groups. Prepared reports and
performed secondary review of reports and
data tables for several additional packages.

• Developed an RFQ that included the analytical
specifications and QA/QC procedures
necessary for laboratories to perform work and
accurately bid work under the client's
environmental contract laboratory program.
The laboratories were also requested to provide
additional technical information for review by
Environmental Standards.

• Co-authored and managed the development of
an Environmental Contract Laboratory
Program - Analytical Services and Quality
Assurance Guidance Manual, which include
information useful both to the client's staff for
project planning and to the laboratory's staff
for sample analysis and data package
generation. Topics in the manual included
analytical methods, data package
specifications, communication schemes, DQO
options, QA/QC procedures, corrective actions,
and electronic deliverable specifications.

• Served as part of a team that audited and
evaluated several laboratories' sample log-in
and receipt procedures, organization, sample
preparation methods, analytical expertise and
compliance, QA/QC procedures,
documentation procedures, data packaging

procedures, and results reporting methods Co-
authored detailed audit reports that included
descriptions of the laboratories' procedures A
ranking report based on the technical aspects
evaluated during the audits was provided to the
client.

Served as a project manager and as technical
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